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PREFACE

My search into the character and accomplishments
of the Charleston District, Corps of Engineers, began
with two questions: What did the district do and
why? What effect did the activities of the district
have upon the region? This narrative is an extended
answer to these questions.

I owe much to those who freely offered their
assistance. My first thanks go to the personnel of the
Charleston District: Colonel Harry S. Wilson, Jr.,
District Engineer, and Lieutenant Colonel Dale P.
Gregg, Deputy District Engineer, who helped plan
the project; their successors, Colonel William W.
Brown, District Engineer, and Lieutenant Colonel
William C. Mattei, former Deputy District Engineer
and Chairman of the Historical Committee; Committee
members Jack Lesemann, John E. Romanosky, Marieta
Cade, Clela A. Brown, Robert J. Barnard, and Thurman
Morgan, who deserves special credit for his patience
as the manuscript went through its many drafts. I also
thank former District Counsel Ann Marwick for her
many valuable suggestions and for providing working
space in her office.

No one can work without institutional support,
which was provided by Lieutenant General George
M. Seignious III, President of The Citadel; his suc-
cessors, Vice Admiral James B. Stockdale and Major
General James A. Grimsley; General Wallace E. Ander-
son, Vice President for Academic Affairs; and his
successor, Dr. George Meenaghan. The Citadel
granted me leavetime and provided funds for a sab-
batical. Kenneth E. Toombs and C. J. Cambre made
working space available at the Thomas Cooper Library
at the University of South Carolina. The opportunity
to accept a visiting associate professorship at the
University of North Carolina, Chapel Hill, put the
facilities of that university and the resources of the
Louis Round Wilson Library and the Southern
Historical Collection at my disposal.

I owe a large debt to those who guided my work by

their comments and criticisms. At The Citadel, Charles
Anger, Loring Himelright, and visiting professor Martin
Blumenson were helpful at an early stage. My colleagues
Larry Addington and Bill Gordon read portions of
the manuscript and improved it with their understanding
of military and naval history. Jay Fraser provided a
pre-publication copy of his work on Charleston. Roger
Bender used his position as Head of the Physics
Department to render technical assistance. Bruce
Ezell and Gus Marjenhoff shared the fruits of their
research. I also thank Bob Seager, now at the Uni-
versity of Kentucky, and, at the University of South
Carolina, John Sproat and Dan Hollis of the History
Department, Olin Pugh, Albert G. Smith, Ronald
Wilder, and Robert Graham in the Department of
Economics, and E. L. Inabinett, Allen Stokes, and
Eleanor M. Richardson of the South Caroliniana Library.

Those who work with documentary and archival
collections know how much of the final content of
any study is due to the advice of resident scholars
and experts. My warmest thanks go to Jessie A.
Remington, Chief of the Historical Division, his suc-
cessor, John T. Greenwood; and to Martin Gordon,
Charles Walker, and Dale Floyd, all of the Historical
Office of the Chief of Engineers; to Rick Cox and
Mike Musick in the Old Army and Navy Branch and
Arthur Ryden in Cartographic Archives at the National
Archives, Washington, D.C.; to Edward Bearss of
the National Park Service; to Kathryn Manning,
Base Historian, Charleston Air Force Base; to W.
Pingree Crawford, Superintendent, John Dugan, and
the staff at the Fort Sumter National Monument; to
the staff at the Federal Records Center, East Point,
Georgia; to Jason Cox, Director, and his staff at the
Charles Towne Landing State Park; and to E. D.
Sloan, Jr. for his suggestions. Linda Pope, Margie
West, Rosalie Radcliff, and Briggs Hubbard typed
various drafts of the manuscript.
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INTRODUCTION

The first permanent English settlement in the region
of today’s Charleston District was Charles Towne,
founded in 1670. The story of the district begins here,
for whether or not the little colony would exist more
than briefly depended upon the ability of its inhabitants
to practice “engineering”. The word meant “military
engineer” then. Engineers knew about fortress guns
and gunnery, fortifications and the art of seige, the
mathematics of ballistics, and other accouterments
of the technology of warfare. Men with these skills
were rare, especially in the New World, so during the
first 50 years, the Carolina colonists improvised and
learned to fend for themselves as they went about the
deadly business of fortifying their city in times of
imminent danger. The most palpable solution to the
problem of keeping the coastal frontier secure, however,
was to depend upon the Royal Navy, and this too the
Carolinians learned to do.

Beginning in 1775, Americans regained their ap-
preciation of the need for engineering expertise.
Fortification became supremely important as they
struggled first to gain their independence and then to
keep it. The experiences of the Revolutionary War,
among them the successful British land-sea operation
which led to the siege and fall of Charleston (the
largest surrender of an American army until the fall
of the Philippines in 1942), led to the establishment of
a Corps of United States Engineers. The intent was
for the military engineers to initiate action and
supervise the erection of coastal fortifications by the
army and state militias. But when the lessons of the
War of 1812 had been absorbed, it was clear to everyone
that the system had fallen far short of what was needed.
In the aftermath of the shock of the burning of
Washington, D.C., the U.S. Engineers acquired a
national defense mission. A Fortifications Board
proposed to Congress the construction of a complex
of coastal fortifications to discourage attacks against
American shores or, in the event that any enemy

Detail from John Culpeper's “Draught of Ashley River,”
August, 1671. Present-day Charleston is located on
Opyster Point.

chose to strike, to ensure that he would not succeed
in his aims. The plan was adopted.

The fortifications program brought the military
engineers to Charleston. They came in 1821 to survey
defense sites, returned in 1828 to oversee projects to
save the foundations of Forts Moultrie and Johnson
overlooking Charleston Harbor, and remained in the
area almost continuously until the Civil War. In the
course of their work, U.S. Engineers initiated the first
projects which successfully combatted the erosion of
the beaches of the barrier islands and assisted in the
first attempts to improve the channels in Charleston
Harbor. They shored up the old forts and build a new
one, named Sumter, on a shoal that had formed south
of the peninsula on which the city was located. In this
way, they contributed to the completion of the defense
complex that stood ready along the eastern seaboard




of the United States in 1861. Ironically, it was not
foreign foes but Americans who first tested the
system, in a prolonged Civil War campaign which
pivoted around the fortifications of Charleston.

During Reconstruction, civil works began to take
precedence over military missions in the newly formed
Charleston Engineering District. The significance of
the district’s projects may be gauged by the fact that
nothing else approached their degree of importance
in determining what course the economic development
of the Carolina lowcountry would take.

Almost from the moment of settlement, South
Carolinians had assumed commerce was the key to
their prosperity. Over time, lowcountry merchants
traded in furs, indigo, rice, and cotton. A sophisticated
commerical system developed, with three primary
elements: commodities, which were either produced
locally or brought to Charleston to be exported: a
regional transportation network that connected the
harbor to interior sources of goods and markets; and
a usable port. Plans to promote commerce were put
forward regularly. Those drawn up between 1815 and
1860 envisioned an improved and extended trading
system which stretched from the Atlantic Ocean to
the Ohio Valley. To implement this design, much
time and money was invested in the construction of
interior transportation links, and harbor improvement
projects were undertaken when the channels across
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The fortifications of Charles Towne. The palisade
was made of heavy logs and stood 7 feet, protecting
the northern flank. The ditch and parapet to the
south had embrasures cut for artillery pieces. According
to areport by Camanas, a spy from the Spanish city of
St. Augustine, Charles Towne had 28 pieces of artillery
in 1672, 12 pointed towards the river. A redoubt
housed the large gun.

the Charleston bar began filling in at about the time
steam technology threatened extinction for ports limited
to shallow-draft vessels. Meanwhile, private enterprise
and investment produced the complex of docks,
warehouses, and processing facilities essential to
carrying on the trade in cotton.

These ante-bellum activities were undertaken in
the sincere (albeit somewhat misguided) belief that
South Carolinians had the power to shape their region’s
future. The Civil War irrevocably altered both this
perception and the framework within which economic
development could occur. Local wealth disappeared—
banking capital in Charleston shrank from $12 million
to $1.5 million. The war left the city burned, battered,
and poor, and assessments made of the comingled
problems of reconstruction and economic regeneration
were soberingly pessimistic.

Improving Charleston Harbor was the most pressing



problem, for without deeper ship channels the port
would have been denied the modern ocean trade.
Charlestonians turned to the engineers of the newly
formed Charleston District for aid. District Engineer
Colonel Quincy Gillmore, who had directed the
methodical pounding of the city and its defenses
during the wartime siege, drew up plans for using
jetties to maintain a deep water channel. Then he
helped maneuver the design through the corridors of
power in Washington and oversaw the start of work.
When Gillmore's jetty project was completed in 1895,
Charleston was once again a viable modern port.
Yet, the city had not prospered. Charleston’s future
after the Civil War depended upon the growth of
harbor commerce, the prosperity of the industries
and shops that served the port, the output of small
manufacturing establishments, and the general well
being of an upcountry economy which was principally
dependent upon one-crop agriculture. The lowcountry
economy could be healthy only to the extent that the
inland transportation network proved efficient, capital
was returned to the region as cotton was sold, and
investment was channeled into manufacture. Beginning
in the 1880s, powerful forces unleashed by the industrial
and technological revolutions buffeted the lowcountry
economy and disrupted the system. Cotton production
rose, prices fell, textile mills moved into the Piedmont
region and began to consume more and more of the
upcountry crop, and lowcountry revenues began to
dry up. Simultaneously, the three rail lines which
funneled traffic into Charleston fell into financial
chaos. By the turn of the century, their operations
were controlled by bankers and investment interests
who were concerned with railroading and profits, not
the future of Charleston. There was a financial panic
in 1893, followed quickly by a nationwide depression.

The combination of adversities drove the volume of
traffic at the Charleston port down so far by 1903 that
it took a decade to regain dollar levels first reached in
the 1870s. In 1900, Charleston lacked both industry
and port diversity, and the lowcountry economy was
tied to a limited tributary area and its depressed
cotton economy. The dream of finding prosperity
through commerce had soured.
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However, Charleston did possess the modern harbor
the Corps of Engineers had developed, and the United
States Navy had a problem. In 1894, a naval station
had been established at Port Royal, but for a variety
of reasons the location turned out to be unsatisfactory
and the Navy’s Bureau of Yards and Docks began
making preparations to abandon the site and the
state. Charlestonians desperately sought the facility,
and with aid of Senator Benjamin Tillman, who
happened to sit on the Senate Naval Affairs Committee,
they succeeded in persuading the Navy to relocate.
By 1910, the Charleston Naval Station was furnishing
the city with a payroll of over half a million dollars a
year.

The Army was back in Charleston, too. In 1886, the
federal government authorized construction of a second
nationwide coastal defense system with works at Forts
Moultrie and Sumter budgeted at $3.4 million. The
Corps of Engineers began the lowcountry construction
program in 1891.

The nation’s armed forces had made major invest-
ments in the Carolina lowcountry on the eve of World
War I, and the great wars of the 20th century en-
larged the federal commitments. Federal defense
related appropriations in the Charleston area during
World War 1 amounted to almost $20 million. The
naval station became a navy yard; by 1941, it would
be the most sizeable industry in the Charleston area
and the third largest in the state. Fort Moultrie became
a sub-port of embarkation for the Army in the 1930s
as well as a part of the coastal defense complex. The
Quartermaster Corps established a depot; that facility
required new docks, piers, and other construction.
With the buildup which preceded America’s entry
into World War 11, defense related capital investments
in the lowcountry began to generate self-sustaining
economic growth. To the region came contracts to
build ships, hospitals, docks, railroads, barracks, depots,
schools, and public housing. The impact can be
perceived in one statistic: In 1940, the yearly per
capita income in South Carolina was $301. Between
July 1, 1940, and June 30, 1941, federal expenditures
in Charleston County amounted to $856.60 for every
man, woman, and child.

The Charleston District of the Corps of Engineers
was one of the most active and efficient agencies
through which flowed the federal monies that built
the social facilities lacking in the region. Lowcountry
engineers helped rebuild the World War I Quarter-
master Depot docks that were turned over to the city
of Charleston after the war and then transferred to
the newly organized State Ports Authority. The agency
began operations with terminals built by the federal
government as its chief asset, and from this base it
would move forward to foment real commercial

prosperity for the first time in over a century.
Lowcountry engineers let contracts for and supervised
the construction of flying fields, and, all over the
Carolinas, paved runways replaced dirt airstrips. In
time, many of the new facilities became municipal
airports. In North and South Carolina, modern air
transportation, like modern seaborne commerce, owes
much to the work of the Charleston District.

Not all civil works missions were related to defense
spending, of course. In addition to important work in
developing rail systems, the engineers of the Charleston
District carried out the first permanent harbor
improvement project from which the rise of the modern,
sophisticated, and rapidly diversifying lowcountry
economy can be dated. In the 20th century, water-
ways development and flood control projects became
important missions.

On the map, the Charleston District appears as a
slightly skewed rectangle fronting on the Atlantic
Ocean and stretching northwest to the Appalachian
Mountains. The district includes all South Carolina,
save the Savannah River basin, a large triangular
wedge of the North Carolina Piedmont Plateau, and
juts a short distance into Virginia. Two systems of
waterways traverse the region in roughly parallel
fashion, the Santee-Congaree-Saluda-Broad-Wateree-
Catawba system in the central portion, and the Lynch’s
Creek-Great Pee Dee-Little Pee Dee system in the
northeast. The rivers run to the Atlantic Ocean where
their waters mix with the ebb and flow of the tides and
the breaking action of the waves to form inlets, bays,
harbors, and inland waterways. The action of the
river and ocean waters determined the character of
the enterprises in which the engineers found themselves
engaged. These projects, in turn, shaped the develop-
ment of the region. As the lowcountry engineers
oversaw various harbor improvements, waterways,
and flood control projects, they contributed to the
rise of a modern Southeast, an “economic miracle”
which, in retrospect, is alleged to have transpired in
one generation. It did not. Growth rested upon the
development of efficient sources of electric power,
utilization of water resources, and the integration of
local economies with the rest of the nation and the
world through an efficiently operating transportation
system. The contributions of the Charleston District
were crucial in these areas.

The narrative presented here develops four theses.
The first is that the history of the Charleston District,
Corps of Engineers is, as the title suggests, inseparable
from the fabric of regional and national development.
The Corps and its subunits were created to act as
agents of the American people, carrying out their will
as directed by the Chief Executive and Congress. The
story of the district, then, is more than an organizational
history.



The Edward Crisp 1704 map of Charles Towne shows
a walled city.

The second thesis is that the engineers in the
Charleston District, like those in the parent Corps
and its predecessor organizations, had different
orientations at different times. Engineering in the
district moved through distinct, though overlapping,
stages, evolving from a focus upon purely military
matters to today’s concentration upon civil works.
When laid against the backdrop of the often turbulent
history of the Carolinas, the shift in organizational
imperatives is particularly striking.

The common idea that among the events which
affect men’s lives some are more important than others
constitutes a third thesis. No event affected the
development of the lowcountry more than the com-
pletion of the Charleston Harbor jetties project,
constructed between 1879 and 1895. Finally, this work
proposes a thesis of the origins and natures of the
stages of economic transition— from growth to regres-
sion to revitalization— in lowcountry South Carolina.

1721 map by John Herbert titled “Ichnography or
plan of fortification of Charleston.”
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1670 - 1865: The Military Engineers

1

The Warrior Heritage

Driven before the fair winds of the April morning,
the Carolina crossed the harbor bar at first light on
the flood tide. The passengers looked on quietly as
the lands they intended to make their home rapidly
encircled them. Captain and crew responded to the
signals of the pilot. He was a Kiawah Cassique, a great
chief, and he had invited the English to share his lands
in the hope that their presence would protect his
people from hostile tribes in the interior and their
Spanish allies. The fact that he was aboard the small
craft testified to the gravity of the predicament of the
coastal Indians.

Before noon, the Carolina was anchored in the
tidal creek which had led to the place chosen for
settlement. Here the densely timbered ground was
elevated, roughly triangular in shape, hidden from
vessels entering the harbor, guarded on one flank by
an inaccessible marsh and on another side bounded
by a steep creek bed. The site was fertile, but it had
been picked because it could be defended. To this
work the colonists set their hands as soon as the
Carolina dropped anchor. First they moved the ship’s
cannon ashore and sighted it to cover the waters over
which they had just sailed. Then they began cutting
logs for the palisade which would protect against an
attack from the exposed land side. The year was 1670.
The settlers of Charles Towne were staking claim to
lands granted them, through their Proprietors, by the
English Crown.!

As more settlers arrived, the defenses of Charles
Towne were strengthened. An area of about 10 acres
was eventually enclosed, and seven great guns were
mounted within the rude palisade and ditch fortification.
Treaties were negotiated with local Indian tribes.
Watch stations were constructed on the coast to the
north and south and manned. Two militia companies
were organized. The preparations took much time,
hindered planting, and distracted the settlers from
other tasks, but still such precautions were necessary.
Charles Towne was 500 miles from the nearest English
settlement, within 250 miles of the Florida outpost of
Spain's empire, and surrounded by hostile Indian
tribes.

The first probe at the settlement’s defenses was not
long in coming. In August, 1670, the Spanish governor
at St. Augustine dispatched three armed ships north-
ward, giving the commanders a rough commission to
do away with the English settlement, while Indian
allies of the Spanish moved toward Charles Towne by
land. The assault was postponed when the attackers
discovered the English had prepared defenses and
secured the loyalty of local Indian tribes.

The Spanish threat in 1670 was the first of many
alarms which demonstrated to the colonists the utility
of prepared defenses. So frequent were the rumors of
attack, hostile thrusts, and clashes-at-arms that no
generation of Carolinians lived without some vivid
memory of a moment when there was a genuine
danger of annihilation. The reason was that life in the
New World reflected the turbulence of overseas
imperial rivalries. Colonial Americans were at war
more than a third of the time between the founding of
Jamestown (1603) and the signing of the Treaty of
Paris (1763) which marked the final English victory in
the struggle to control North America. The wars were
waged on land and at sea between the great powers of
Europe and in the interior of North America by their
Indian allies. Defenses were necessary to colony’s
survival.® That fact did not necessarily mean that
colonists were willing to provide them. Fortifications
were expensive and time consuming, and emplacements
of earth and wood deteriorated rapidly. Thus, while
each decade brought its own special challenges,
Carolinians, while sometimes ready to meet an emer-
gency, were frequently unprepared.

There were rumors in 1674 of a joint Spanish-
Dutch armed expedition heading in the direction of
Charles Towne, now relocated at the strategically
and commercially more advantageous site at the foot
of the peninsula which afforded a view of the harbor
and commanded the traffic on the Ashley and Cooper
rivers. The Carolinians were not prepared to fight,
and when the Dutch decided to attack New York, a
feeling of relief was universal in the lowcountry. In
1686, the Spanish moved from St. Augustine against
the Scottish settlement at Stuarts Town (located at



Port Royal) destroyed it, and advanced upon Charles
Towne. Again no defenses were in place. Fortunately
for Charlestonians, a storm turned back the attacking
fleet.

Charles Towne was next threatened during two
world wars, called in America King William’s War
(1688-1697), and Queen Anne's War (1701-1713). In
each, England was pitted against the combined power
of France and Spain. In 1706, a fleet of five French
privateers reinforced by 800 well armed Spanish troops
sailed against Charles Towne. This time over 100
great guns guarded the town and harbor. Preferring
not to face them, the raiders vented their fury by
attacking outlying plantations where they met stubborn
resistance and eventual defeat.

Events then directed the colonists’ attention to the
interior, where the French had already begun construct-
ing a string of forts in a continuing effort to block the
southwestern penetration of the Carolina traders.
Carolinians and their Indian allies dueled the French
and their Indian allies for control of the old Southwest.

In 1715, as a result of abuses perpetrated by the
Carolina traders, Carolina found itself at war with
nearly every Indian nation in the region. The fierce
fighting forced settlers from all over to flee to Charles
Towne for safety. The city turned into a fortress and
remained in a state of semi-siege for six months.
Before the war was concluded, 400 Carolinians had
lost their lives, £116,000 sterling had been consumed,
and half the land under cultivation had been abandoned.
The Indian War was followed by pirate raids. In June,
1718, Edward Teach, the infamous Blackbeard, block-
aded Charles Towne port, seized ships, and held
passengers for ransom. Expeditions were launched to
destroy pirate strongholds.

A replicaof the 17th century trading ketch Adventure,
similar to the early vessels which frequented Charles

Towne, and a U.S. Navy submarine meet in Charleston
Harbor.



By the 1730s, Carolinians were founding townships
in patterns which reflected the colony’s defense needs.
Surveyors selected sites with defenses in mind, and
settlers occupied land that was easy to defend, even if
it was hard to cultivate. During King George’'s War
(1740-1748), another worldwide conflict, French and
Spanish privateers infested lowcountry sounds and
waterways. Their pillaging and looting forced freight
and insurance rates to rise to unprecedented heights.
The French and Indian War (1754-1763) brought rumors
of French plans to encircle the English colonies and
periodic warnings of impending attacks. In 1760, the
Carolina frontier was afire with the Cherokee War.
When it ended, a wholesale migration into the lands
above the fall line, a region where governmental
authority was almost totally lacking, took place. By
1766, outlaws had banded together to dominate whole
communities, and there was an orgy of crime and
violence. Terrorized settlers, unable to get assistance
from Charles Towne, took matters into their own
hands by forming vigilante groups. The power of the
criminal elements was broken, but afterward, the
backcountry was nearly dissolved by civil strife.*

As the frontier moved upcountry, Charlestonians
became less concerned with the dangers of Indian
attack. Meanwhile, a solution to their coastal defense
problem presented itself. In 1719, ships of the Royal

Navy took up permanent station. British regulars were
later garrisoned in and around Charles Towne. By no
means was there ever enough military power locally
available to allow Carolinians to feel completely secure,
but they were freer than ever to neglect preparations
for defense. This they promptly did.*

In 1775, the British army and navy turned from
protectors to enemies as revolutionary fever swept
Charles Towne. A bitter partisan struggle broke out
in the backcountry, engaging loyalist and patriot factions
which could meet each other on equal terms. The
emergency generated efforts to prepare Charles
Towne's defenses. Patriots quickly discovered that
the task of harbor defense could be formidable.

Over the 200 years preceding the American Re-
volution, technology had advanced so little that
the guns available for service in the British navy
would have been familiar to seamen who sailed in

Detail from a British design, about 1755, to expand
Charleston's defenses by constructing walls along the
riverfronts and building a major fortification with
protruding bastions at the neck of the peninsula where
tidal creeks afforded a natural line of defense. The
plan was too expensive to be considered practical.



Plan of the siege of Charleston
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1588 against the Spanish Armada. The large cannon
of 1650 had a 7%-inch bore, fired a 40-pound round
shot, and was accurate, if the gun were kept steady,
at ranges of 150 to 200 yards. The random range
was slightly better than 1,000 yards, but at this dis-
tance the cannon did not have the striking power
to batter a ship. The guns of 1775 were little better.
During the French and Indian War, the British began
to standardize their ordnance, employing afterwards
mainly five types of guns whose effectiveness varied
appreciably between point blank and random ranges
of fire. The guns were devastating at close quarters. A
test made in 1763 shows that a shell fired from a 10-
inch howitzer at a range of 150 yards pierced a 3-foot
target made of fir and burrowed five yards into a bank
behind the target.®

To be effective, the cannons of 1775 had to be close
to their targets when fired. This meant that fortifications
had to be placed as near the shore as possible, preferably



along a channel which had to be traversed by the
attacking vessels, and this was where the new protlem
entered in. Naval architecture had advanced to the
point where it was possible to pack up to 100 guns in a
first-rate battleship. In no warlike structure on earth
was there so great a concentration of artillery as in a
British ship of the line. As there was no limit to the
number of ships which might be brought to bear
upon a point on shore except that imposed by the
range of naval artillery and the area of navigable
water, fortifications had to be strong enough to survive
repeated battering.’

The patriot defenders of Charles Towne Harbor
had an insoluble problem. They had only a small
naval force to challenge mighty British fleet. Their
defense guns, with a range of maximum effectiveness
of approximately one-third of a mile, had to be
emplaced on land, and no matter where the batteries
were constructed, their field of fire could not intersect.
The best that could be done was to prepare fortifications
on Sullivan’s Island (Fort Moultrie), James Island
(Fort Johnson), and the tip of the peninsula to cover
the main shipping lanes and hope that the combination
of defensive works and difficulties normally encounter-
ed in navigating the sand bar across the harbor mouth
would confound the British attacker. He held the
real options. He could heave to, anchor to give his
guns a stable platform, and attempt to dissect the
defenses by reducing one of the island batteries; he
could try to run past a fort; or he could put an army
ashore north or south of the city and conduct his
assault by land. Whatever was to be attempted, so
long as the British carried out their plans methodically
and professionally, their prospects for success were
bright.®

In June 1776, the British conducted a raid in force,
attacking the defenses at Fort Moultrie. Commodore
Sir Peter Parker and General Sir Henry Clinton obliged
the Charles Towne defenders by blundering repeatedly.
In contrast, the Americans fought heroically and with
far greater efficiency, and they beat off the assault.’
But in the more carefully prepared and efficiently
executed campaign of 1780-1781, the British succeeded
in reducing the defenses of Charles Towne. The
capitulation of the city, on May 12, 1781, was prefaced
by panic. The defeat entailed the loss of the largest
American army to surrender during the Revolutionary
War. In the immediate aftermath, pledges of loyalty
to the king were near unanimous in South Carolina.
Only a few militant patriots managed to keep alive
the revolutionary cause.'

After the struggle for independence had been won,
Americans forgot how narrowly they had escaped
defeat. The military reality, however, was that in
battle the British army had proved to be technically
the more capable fighting instrument. It was far superior
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to the American forces it usually faced. Normally
guaranteed secure supply lines over seas commanded
by the British navy, the British army could move fast
and hit hard. Most British attacks on major American
seaports were successful. The Continental Army was
nearly captured in New York in 1776, and was almost
wiped out before Philadelphia in 1777. The fall of
Charles Towne was typical of the events of the war.
The victory at Yorktown, where a French army and
fleet turned the tables on the British, was a welcome
exception to the general pattern."

Equally disturbing to American leaders was the
fact that throughout the war the British had been able
to count upon the support of a large number of
Americans. The fight the loyalists waged against their
countrymen, particularly in the South, was fierce.
The combination of strategic and political successes
suggested that the British government had been
pursuing a plausible design with their strategy of
divide, hold, and conquer. The lesson, which no
thoughtful American could fail to apprehend, was
that another invading British army might smash ashore,
win an easy victory, gain popular support, and exercise
an influence far out of proportion to its size. Logically,
an attacking force should be checked as quickly as
possible, before it could seize a coastal port. But such
protection required the building of a coastal defense
system, and the new nation lacked the money and
inclination to take up this task.

The explosive events of the French Revolution
began unfolding in 1789. By 1793, the great powers
were again on the attack. The worldwide struggle
continued for two decades with the United States
caught up in the maelstrom of global wars waged by
the competing British and French empires.

The Anglo-French struggle at sea brought with it
the seizure of ships and threats to the seacoast towns.
People living near the Atlantic wanted protection,
and they called for forts and guns. So few Americans
knew anything about either that the government was
forced to employ foreigners to erect seacoast defenses.
This condition was as humiliating as it was dangerous,
and to prevent its indefinite continuation, Congress
authorized, on May 9, 1794, the establishment of a
regiment of artillerists and engineers, and designated
aschool, to be located at the military garrison at West
Point, to serve as a center for the training of personnel.
At that time, however, prospects for creating an effec-
tive defense system were so bleak that a committee of
the House of Representatives reported the measures
required were probably beyond the normal means of
the government.”

Conditions at Charleston typified the dilemma
involved in planning coastal defenses. Adequate
protection, according to experts, required 72 guns
divided into three sets of batteries and redoubts, and a



garrison of three officers and 95 men. The cost of
emplacement alone was estimated at $11,212.32. In
common with other port cities, Charleston would
have to get along without the services of a trained
engineer, although it was supposed “that some of the
artillery officers. . . and part of the infantry officers. .
. would soon acquire a tolerable degree of knowledge
in the use of cannon.™”

Under these circumstances, fortifications construc-
tion was sporadic. In 1794, incidents in and around
the harbor and fears of a British raid galvanized citizens
into frenzied activity. Even the governor of the state
was found overseeing work on defenses at one of the
wharves. Enthusiasm lapsed following the signing of
Jay's Treaty with England (1795), but it was kindled
afresh at the onset of the undeclared naval war with
France."

In 1798, President John Adams signed a bill appro-
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priating up to a quarter million dollars for coastal
fortifications, and he approved another measure
allocating $800,000 for the purchase of canncn,
small arms, and naval stores."” Fearing the federal
effort would be too little and too late, South Carolin-
ians had already begun their preparations, and by
late fall Charleston had three completed forts which
could lay down interlocking fields of fire. The gap in
the harbor defenses that existed throughout the
Revolutionary War was now closed by the guns of
Castle Pinckney, a new work which had been con-
structed on a shoal in the harbor a short distance
from the tip of the peninsula.' Work on the defenses
halted abruptly when diplomatic efforts settled the
Quasi-War in 1799.

The clash with France at sea brought Americans
the rudiments of a coherent national defense policy.
A plan reported to President John Adams, and sub-



sequently submitted to Congress, noted the opposition
of the American people to the maintenance of large
standing armies, the absence of resources with which
to match the British naval program, and the imperative
of coastal defense. All this being the case, it was
important for the federal government to arrange things
so that in a state of emergency the militia could act
efficiently. Because the militia needed time to organize,
even under optimum conditions the enemy had to be
kept at bay by coastal defenses. The “history of almost
all, if not every, war contains undeniable proofs of the
utility of fortifications, and the necessity of disciplined
troops,” the report advised. Yet, “the United States
was without regular troops” and “may soon lose the
military art.” Moreover, there were no engineers, and
without them, “not a little of the money employed on
fortifications will be always hazarded, if not actually
thrown away.” Common sense dictated that “a
competent number of persons be prepared and qualified
to act as engineers, and others as instructors to
additional troops, which events may successively require

1776. The British attacked by sea and by land.
Americans in the partially finished Fort Sullivan won
the artillery duel, and the swift current at Breech
Inlet, which was considerably deeper than British
intelligence reported, prevented the army from crossing.
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to be raised.”” The plan led to the founding of a
national military academy at West Point. It was to be
a school geared to the fulfillment of a variety of
national aims, defense predominant among them.
Because engineering comprised the core of the school's
curriculum, the Corps of Engineers was given the
task of supervision. When it opened in 1802, the
academy drew largely from French influences, particu-
larly the Ecole Polytechnique, a prototype institution
combining national dedication, military instruction,
and practical education. The idea was to make available
to the nation a class of professionals who could function
as military or civil engineers, men who could build
not only fortifications but whatever else the country
needed."

By 1806, the Anglo-French struggle had taken a
turn wherein neither side could deal the other a decisive
military blow. On the Continent, the French armies
of Napoleon Bonaparte stood unchallenged. The British
navy ruled the waves. Both London and Paris turned
to economic weapons, each demanding the right to
control certain activities of the neutral powers. There
were incidents on the high seas, and the American
government was often humiliated. Once more, along
the seacoasts, the American people had reason to
fear a British attack.



Both France and Great Britain had heavily armed
battleships available in great numbers. Vessels with a
broadside power of 50 guns were not uncommon. A
well-practiced crew could fire each gun once every
three minutes or 10 times in a half hour. Theoretically,
the 50 guns could get off 500 rounds in that time. The
high masts and rigging of the great ships-of-war enabled
them to pour musket and direct ship’s howitzer fire
down upon their opponents, decimating gun crews
fighting from exposed positions. Building fortifications
that could keep stride with the offensive firepower
now available in the great fleets seemed a necessary,
although expensive, proposition that would be difficult
to implement.

The alternative preferred by military experts involved
construction of casemated fortifications which com-
bined concentration of fire with protection. In these
works, guns were placed in vaults abutting the wall
and fired through funneled openings which allowed
limited room for elevation and horizontal traverse.
By stacking the batteries in tiers in a large structure,
the defending forces could equalize the firepower of
an attacking vessel while gaining for themselves the
advantage of fighting from a more secure position.
Some casemated works were built along the American
coast; Castle Williams, Castle Clinton, and Fort
Gansevoort (in New York Harbor), but it was beyond
the government’s means to finance similar construction
elsewhere.”

Work on coastal defenses was resumed with lavish
appropriations for that age, particularly in the defense
buildup of 1808 and 1809 when Congress made more
than a million dollars available. They produced some
impressive results. By 1810, Charleston had a new
defense system; it was garrisoned, armed, and com-
plete.”

The War of 1812 retaught Americans some bitter
military lessons. After the first year of fighting, the

14

Royal Navy swept the American ships from the seas.
Thereafter, the British fleet roamed at will up and
down the North American coast, conducting raids,
taking prizes, and occupying the mouths of harbors,
bays, and rivers. Then the Allied victory over Napoleon
in 1814 freed mighty British armies and powerful fleets
for operations in North America. Throughout the
year the prospect of destruction, defeat, and dismember-
ment of territory stared America in the face. Wash-
ington was burned in 1814. Opposition to the war
brought threats of secession. In the end, the emer-
gence of competent commanders and the heroic
performance of semi-trained troops fighting in defense
of their homeland turned back the tide of the British
advance. But no victory could obscure the record of
military inadequacies or the harsh fact that between
1794 and 1814 the American government had spent
over $4.3 million on forts, arsenals, and armories and
over $4.4 million to guard the coastline, and the crash
programs neither deterred attack nor prevented the
enemy from gaining the shore easily and in strength.

To be sure, attacking British armies had been
defeated or turned back after battles at Plattsburg,
Baltimore, and New Orleans. But the British had
demonstrated once again the might of their land-sea
capabilities. Once again the United States had narrowly
averted military defeat and loss of territory. The concern
the War of 1812 aroused may be gauged by the fact
that in the six-year period 1815-1820, Congress
appropriated over $4 million for coastal defense, a
sum larger, by more than $400,000, than the amounts
spent for the same purposes from 1794 to 1811.%

This reaction was a portent of things to come.
After the War of 1812, it was no longer a question of
whether or not the United States would prepare
defenses in peacetime, but rather the nature, extent,
and direction of the investment.



2.

Military and Civil Engineering in the Lowcountry

The harrowing experiences of war dominated the
orientation of the U.S. Army Engineers between 1816
and 1865. Following the signing of the Treaty of
Ghent ending the War of 1812, Congress created a
Board of Engineers for Fortifications and instructed
it to make examinations of the seacoast and prepare
plans for defensive works.' Between 1816 and 1820,
the board presented its findings to the Secretaries of
the War and Navy departments and in 1821 to Con-
gress.! The majority of the recommendations of
the Fortifications Board were adopted, and Congress
appropriated funds to begin the construction of a
coherent national defense system. By 1861, over $31.4
million had been spent on arsenals, armories, and
fortifications, most of which guarded the eastern sea-
board.?

The Corps of Engineers was also a national resource,
and as intended in the founding of the national military
academy, its ranks were filled with skilled professionals,
qualified to design and construct public works and
conduct surveys. To these tasks, the attention of the
engineers was soon directed. The Corps of Engineers
became involved in repairing the Cumberland Road,
a state-constructed, federally financed project, in 1825;
in supervising lighthouse construction in 1831; and in
navigation projects in 1824, with the passage of
legislation authorizing President James Monroe to
direct Army engineers to survey routes of roads and
canals deemed important to the nation.

The first work of the Army Engineers in the Carolina
lowcountry dealt with the public improvements. In
1817, the South Carolina Legislature created its own
office of Civil and Military Engineer and commissioned
him to administer an ambitious program of intrastate
economic development. The legislative goal was to
improve the three systems of waterways which traverse
the state, open inland waterway connections, make
lesser streams navigable, and construct a turnpike
running from Charleston northwest to the Saluda
Gap.* The massive program of internal improvement
consumed $1.89 million by 1829, the bulk of the
money being spent in constructing eight big canals
around obstructions on rivers in the central part of

15

the state. The benefits realized from the project were
minimal and returned only a fraction of the total cost.
The overambitious scheme soaked up most of the
available revenues (the state budget was only a quarter
million dollars a year), suffered from a lack of engi-
neering expertise and management ability, and failed.’

The basic idea of linking the coast to the interior
was sound, however, and as economic depression
gripped South Carolina it took on the dimensions of
an economic imperative. During the 1820s, commerce
declined at the port of Charleston, revenues dried up,
and land values fell. According to one source, conditions
grew so desperate that “houses are tenantless, and the
grass grows uninterrupted in some of the chief business
streets.™ The solution, as Charlestonians saw it, was
to build a road on rails to intercept commerce going
down the Savannah River.

Steam locomotion was in its infancy. Few knew
much about it or the requirements of railroad building,
so the organizers of the South Carolina Canal and
Railroad Company turned to the Army Engineers for
help. Chief Engineer Charles Gratiot promptly acknow-
ledged the request by dispatching Dr. William Howard,
the Assistant Civil Engineer, and five assistants, to
make a survey and give recommendations. In 1829,
Howard suggested a route which connected important
points in South Carolina, terminated at the Savannah
River across from Augusta, and was the most feasible
roadline that could be designed to take advantage of
level terrain. Keeping the grade even was most
important. Railroad technology was still primitive
and engine pulling power so modest that the South
Carolina Company seriously debated whether two
horses or a steam machine offered the most reliable
power source. As the company intended to profit by
hauling passengers and freight both ways, it could
not afford a route which ran up and down hills.”

Construction of the 135.75-mile line followed
Howard’s precise recommendations. The railroad was
built as a suprastructure (i.e., the rails were over the
ties) of flat iron bars attached to wooden string pieces,
most of which were supported on piles driven deep
into the marshland and secured by crossties. The



railroad resembled a continuous and prolonged bridge.
At a point 114 miles from Charleston, an inclined
plane and stationary engine provided the power to
traverse the 513-foot dividing ridge between the
Savannah and Edisto river valleys. The decision as to
a power source was resolved to the disadvantage of
the horse. Two locomotives with a working speed of
16 to 21 miles per hour (less on grades) were purchased.
The carefully planned rail line reflected thorough
engineering competence and proved to be profitable.®
Military improvements were still deemed to be the
primary mission of the engineers, however. The Board
of Engineers for Fortifications had its origins in a
political compromise. In the aftermath of the War of
1812, there was a general feeling within the American
government that a systematic approach to the problem
of coastal defense was needed. President James Madison
instructed his minister in Paris, Albert Gallatin, to
engage an expert in fortifications to direct the
construction of new defensive works in the United
States. The Marquis de Lafayette recommended Simon
Bernard, a brigadier general under Napoleon. Reputed
to be one of the best military engineers in Europe,
Bernard was unemployed as a result of Napoleon’s
defeat at Waterloo. Gallatin extended the appointment
and Congress confirmed it. Officers in the Corps of
Engineers, meanwhile, made known their displeasure
at having to serve under a Frenchman, and, to allay
their dissatisfaction, it was decided that Bernard would
not head the Corps but would instead preside over a
permanent fortifications board. The controversy was
not laid to rest. As appointed in 1816, the board
consisted of Bernard, Colonel William McRee, and
Lieutenant Colonel Joseph G. Totten. In 1817, at his
own request, Totten was replaced by Brigadier General
Joseph Swift, Chief of Engineers. Disagreements
between Bernard and the American members, as well
as the clear indication that Bernard had the backing
of President James Monroe, led to Swift's resignation
from the Army in 1818 and McRee’s resignation in
1819. Totten was reappointed and thereafter, in effect,
he and Bernard were the board, although other officers
served in various capacities on the fortifications board
from time to time. Creation of the Board of Engineers
for Fortifications had long-term implications for the
United States. In the beginning, the forts, and the
ideas concerning national defense which justified their
construction, were based as much on French experience
as American. In time, the engineering genius of Totten,
a theorist, inventor, scientist, technician, administrator,
military officer, and consummate politician, was added.
When Bernard returned to France in 1831, Totten so
dominated the planning and contruction of the fortifi-
cations that, collectively, the completed works were
known as the “Totten system.”
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In its early studies, the Fortifications Board had
pointed out that the forts built during the Revolutionary
War and the War of 1812 had been inadequate. They
defended only single points, had been erected without
regard for the defense of the national frontiers as a
whole or as a component of a larger national security
system, and were, with few exceptions, “improperly
placed, inconvenient, and ineffective.” The board
recommended a defense system composed of mutually
reinforcing components. The navy would patrol the
coasts. Fortifications would protect naval bases, guard
against invasion, close harbors, deprive an enemy of
strategic beachheads, and, insofar as possible, prevent
the avenues of interior navigation from being blockaded
by a hostile navy. The system was to be manned by
the regular army with the garrisons linked together by
a communications and transportation network. The
state militias would provide the supplementary force.
A “worst case” scenario was prevalent in the reports
of the Army Engineers and reflected official thinking
that at some future time or date the United States
would become engaged in another war with Great
Britain and again face an attack spearheaded by the
Royal Navy.

To defend the nation, then, a fortifications system
was necessary. The typical proposed fort was a
casemated work of closed masonry or brick, sited on
the mainland or an island as close to the shore as
possible and located where the conditions of navigation
made it necessary for passing vessels to come fairly
close. In the 1820s, plans were to arm the works with
ordnance not much different from that used during
18th century wars: guns with an effective battering
range of one-third to one-half mile. Where a waterway
was quite wide, cannons had to be placed on both
sides, due to the limited range, and if the distance
across was more than a mile, complete closure of the
waterway by land fortification was not possible.’

The best locations in Charleston Harbor for fortifica-
tions were on the barrier islands at Fort Moultrie and
Fort Johnson, and on the shoal in the middle then
forming in the harbor about a mile below the tip of
the peninsula. The sites were examined in 1821, but
the lowcountry system was not assigned a high priority
for construction until 1826, and no funds for work
were forthcoming.

Charleston’s barrier islands are of inestimable value.
They break up the damaging fury of storms and dissipate
their force. Severe storms had struck the Southeast
coast in 1700, 1713, 1728, 1752, and 1804. Flood waters
had risen as high as 10 feet above normal levels.
According to one account of the hurricane of 1752, if
the water had risen another foot the whole city would
have been flooded. During the storms, areas of
the city had been inundated, inhabitants were forced



to flee, and the wharf and commercial districts had
suffered great loss.

All this had occurred after the storms had first
struck the offshore islands. No one cared to speculate
what the consequences to Charleston would be if a
substantial portion of a barrier island simply disap-
peared."

For reasons no one could determine precisely, around
the turn of the century the currents sweeping past
Sullivan’s Island began to erode its southern tip.
Charlestonians attributed the change to the expansion
of the wharf district and subsequent enlargement of
the Hog Island Channel, and some wanted to block a
shipping channel on the theory that diverting the ebb
tide from Sullivan’s Island would stop the erosion and
possibly turn the power of the strong, scouring current
to good use in cutting through the Charleston bar.
Engineering studies concluded that this would be an
unsatisfactory approach, but the Corps of Engineers

Fort Sumter foundation in 1843
and design.
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had to find an answer to the erosion problem. The site
of Fort Moultrie was being undermined rapidly. Nothing
could be done until funds were made available, and
none were until 1828. In the meantime. Forts Moultrie
and Johnson deteriorated (living conditions for the
Moultrie garrison were already among the worst in
the Union) and erosion continued to wear away at the
forts’ foundations."

In 1829, Lt. Joseph K. Mansfield was assigned to
Charleston to ascertain Fort Moultrie’s condition.
The first engineer officer to come to the city on Army
business since 1818, he reported that the situation
called for urgent remedies. By 1831, the Corps was
engaged in a struggle to preserve the sites of Forts
Moultrie and Johnson. Fort Moultrie, which once
was near, but not dangerously close to, the shore was
now located two feet above the high tide mark.
Mansfield recommended a $35,000-$40,000 project
of planting log grillages filled with stone all along the
low water mark to retain the beach. But before he
could get the work under way, a gale stirred up the
surf to the extent that high tide washed the foot of the

fort. At that point, Lt. Henry Brewerton was ordered
to the site to see what needed to be done to prevent

further damage. Brewerton recommended beginning
amore extensive project of beach reclamation and the
construction of a breakwater. Before his recommenda-
tion could be acted upon, a storm buffeted the island
and forced him into a series of improvisations to save
the fort. Meanwhile, Gratiot dispatched Colonel James
Gadsden to make further observations. Gadsden
confirmed Brewerton’s diagnosis, endorsed his recom-
mendations, and suggested constructing a seawall.
He assumed, as did the islanders from whom he got
his information, that the main cause of the erosion
was the incessant action of the sea upon the exposed



beach which, accelerated by trade winds blowing
nearly six months of the year, caused a constant
battering to take place. Later studies would reveal
that, although the high winds and tides caused damage,
the tidal current was the real culprit, and to combat
the tidal encroachments, a breakwater would be need-
ed.”?

Improvised measures were successful in staving off
disaster, but offered no long term solution to the
problem of erosion. A breakwater and two small
jetties to protect the immediate shore were built, but
the ocean continued to eat away at Sullivan’s Island
on either side of them. The citizens of Moultrieville
petitioned the federal government to act to save the
island, the fort, and the city of Charleston."

The major reclamation program began in 1837.
The Engineers constructed a series of breakers and
jetties and, finally, a breakwater extending from the
shore to the nearby Drunken Dick Shoal. Over $100,000
was spent on the breakwater, which became known
as Bowman’s Jetty because Captain Albert H. Bowman
supervised most of the construction. By the standards
of the time, the entire effort was an expensive operation.
By 1861, the engineers had spent a total of $808,641.35
on Fort Moultrie and the inseparable project of the
reclamation of Sullivan’s Island, but the results justified
the expenditure. Not only did the erosion stop, but by
1845, the beach at Fort Moultrie had moved outward
more than 100 yards."

The second major project of the Corps of Engineers
in Charleston was the construction of Fort Sumter. A
revised report of the Fortifications Board, submitted
in 1826, suggested that the shoal opposite Fort Moultrie
might be occupied permanently, and if the plan proved
feasible the harbor could be closed to an attacking
force. A design was drawn up in 1827, adopted in
December of the following year, and construction
commenced in 1829. The original design was to lay a
pentagonal foundation of granite over the shoal,
place a timber foundation on top of the granite, and
upon this erect a masonry fort of the casemate type.
By 1834, the foundations had been laid, except for an
opening on one side which allowed the barges to
cross over the shoal with their cargo of granite. But
active operations had to be suspended when one
William Lavel secured a vague grant of 870 acres of
“land”, which happened to be the shoal, from the
South Carolina Legislature. The General Assembly
also exhibited a great curiosity as to exactly what the
federal government was up to in Charleston Harbor,
and a dispute over whether or not the federal govern-
ment had any authority to build the fort ensued.
South Carolina had a good legal case. Apparently
under the impression that a formal deed of cession to
“land” ordinarily covered with water had not been
necessary, Washington had begun construction opera-
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tions at the mouth of the harbor without consulting
state officials.'

The whole business bespoke a hostility to federal
authority and a way of thinking, rooted in the states’
rights philosophy, that any increase in federal power
was inherently dangerous. Adherents to this dictum
included South Carolina congressmen who, generally
speaking, voted against fortification bills. An exception
was Congressman 1. E. Holmes, of Charleston, who
saw no reason why his state and district should not
share in federal expenditures. It was his lobbying
which finally convinced the Congress and federal
bureaucracy to complete the Fort Sumter project.'
Holmes’ perseverence, the desire of the Corps of
Engineers to complete the fort, some decline in the
level of animosity state officials felt toward the federal
government in the late 1830s, and a resolution of the
legal complications allowed work on Fort Sumter to
resume in 1841. A revised construction plan which
called for completion of a solid foundation composed
of 10,000 tons of granite and 60,000 tons of other rock
was executed. The fort that was constructed upon the
foundation cost $778,724.70, and like most of the
other fortifications in the national system, was built of
brick and stone in a straightforward manner marked
by architectural simplicity. By December, 1860, Fort
Sumter was a five-sided brick masonry fort designed
for three tiers of guns. It had 5-foot thick outer walls
which towered nearly 50 feet above low water and
enclosed a parade ground of roughly an acre. Along
four of the walls extended two tiers of arched gunrooms.
Officer’'s quarters lined the fifth side. Three-story
brick barracks for the enlisted garrison paralleled the
gunrooms on each flank. Plans called for the emplace-
ment of 135 guns, but in that critical December, only
15 were mounted. There was no permanent garrison
at the fort. Fort Sumter was dormant, but unknown to
its builders, would soon hold center stage in the tragic
national drama that was rapidly unfolding.

The third area of engineering effort which engaged
officers of the Corps was projects for the improvement
of Charleston Harbor. From the mouth of the Chesa-
peake to the Rio Grande, all channel ways, Charleston’s
harbor among them, were more or less obstructed by
bars. In the 1840s, new classes of steamers with deeper
drafts began putting to sea. These vessels could not
cross the bar to enter the port of Charleston. Simul-
taneously, the rapid development of railroad transporta-
tion greatly increased the commercial utility of harbors
with usable channels. The need for an improvement
project at Charleston Harbor was clear.

The problem in Charleston was to find some way to
admit vessels drawing over 16 or 17 feet to the harbor.
In 1851, the Charleston Chamber of Commerce
appointed The Committee on the Improvement
of the Charleston Bar. The committee was headed
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As these Civil War era maps show, in the age of sail,
warships had to navigate carefully and cross the Charles-
ton Harbor bar only through the channels. But they
could run past the guns at Forts Johnson and Moultrie.
Castle Pinckney closed this gap in the defenses. The
maximum range of effective bombardment, approx-
imately one-third of a mile, and the maximum useful
range, about a mile, are superimposed on an 1878
map of Charleston Harbor showing the sand bar and
channels.



by Professor Hartman Bache, who had directed
the coastal survey, and included representatives of
the Navy and the Corps of Engineers. The committee
dealt with the broad questions of the practicability of
improving one or more of the entrance channels of
the harbor to a depth which would allow modern
steamers to enter, the expenses involved in completing
such a project, and the possible need for other
improvements within the harbor and along the wharves.
The committee’s examinations provided more informa-
tion about Charleston Harbor than had ever existed—

and pointed up the formidable difficuities of the task

to which Charlestonians had now set their hands.

Tidal harbors along the eastern seaboard are formed
in a particular way. The dynamic action of the tides
and the angular movement of the breaking waves
push great quantities of sand southward along the
beaches. Where the continuity of a beach is broken,
the sand is projected forward into the water and
forms a spit or hook. The sand continues to travel in
the direction of the flood tide drift until it meets with
an ebb current, loses its velocity, and is deposited in
the ocean. The action forms an outer, or drift, bar
across the inlet or bay.

The entrance to Charleston Harbor, a little more
than a mile and a quarter wide, lies between Sullivan’s
Island and Morris Island. Their configuration forms
the spout of a gigantic funnel through which pours
the Atlantic Ocean. In some places, the flow of the
ebb and flood tides through the harbor gorge has cut
channels 80 feet deep. The harbor bar stretches across
the entrance like a great bow. For at least 300 years,
several channels through it were maintained by tidal
action, a caprice of nature which enabled Charleston
to become America’s most important southern port
and the third largest city in the colonies.

In the 1850s, conditions were changing. No longer
wholly benevolent, the sea was filling up the channels
over the harbor bar with sand. The alteration was
sufficiently noticeable to excite a reasonable amount
of alarm in the minds of Charlestonians, for their
livelihood depended upon the future of oceanborne
commerce. To them, an engineering report of 1851
had come as the voice of doom:

All the channels have not only decreased in
depth, but have changed unfavorably in po-
sition . ... This information imparts no hope
for an improvement by the action of nature,
and the demands of commerce call for ar-
tificial means to be adopted, even though the
effect should result in but temporary benefit;
for it may be many years ere such authentic
information can be accumulated as will enable
the scientific community to ascertain satis-
factorily the law which governs the action of
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nature and produces the alarming changes on

the shore and in the channel ways."”
After a thorough study, the committee reported
that the best results could be obtained by cutting
through the shoal separating the deep water of the
Sullivan’s Island Channel from that of the southwest
approach to the North Channel. The plan was opposed
by Bowman, who recommended a straight cut be
made along the line of deepest water in the Sullivan’s
Island Channel directly to the harbor. The result of
the differing opinions was the formation of a new
commission; it made its own study and adopted Bow-
man’s plan."

Following federal approval of the commission’s
recommendations, and after getting assurances that
the Corps of Engineers would participate in the project,
the Charleston Chamber of Commerce authorized
dredging operations. No dredge was available. To
obtain one, city officials extended $25,000 to a
contractor who agreed to build a bucket dredge and
requested the engineers to supervise the trials of his
machine. Examination judged the bucket dredge
incapable of performing the work required, but as it
was believed this was the best machine that would be
available, and because the need was urgent, the
recommendation to the Chamber of Commerce was
that despite the dredge’s limited capacity and high
cost of operation it be put to work.

It proved impossible however, for a contract to be
negotiated on satisfactory terms, and the dredge was
taken from Charleston Harbor. At this point, Henry
Gourdin, President of the Chamber, drew Captain
George W. Cullum’s attention to a working model of
a dredging machine which had been invented by
Nathaniel H. Lebby of the city. It featured hydraulic
dredging using a centrifugal pump. Impressed by the
promise of Lebby’s method, Cullum encouraged the
fitting together of a powerful propeller, a bin, and a
pump six feet in diameter with a 19-inch suction.
The prototype machine was built and the city signed
a contract, in July, 1856, with James M. and Thomas
D. Eason, to dredge a channel across 600 yards of
bulkhead. This would remove an extension of Drunken
Dick Shoal which obstructed the western entrance of
the Sullivan’s Island Channel by obliging vessels passing
in or out to make a short and difficult turn that
exposed them to the prospect of being forced by the
tide on to the shoal on the one side or the jetty on the
other. The city agreed to pay 66 cents per cubic yard
of dredged material for the service.

Work began in February, 1857, but due to stormy
weather, inexperience in operating the new machine,
and frequent breakdowns, little was accomplished
until June. From then on, progress was rapid. The cut
to the main channel was completed, since the dredge
worked beautifully. Three hundred twenty-eight cubic



yards of material were dredged up on an average day.
On one occasion, 1,005 cubic yards were brought up.
Hydraulic dredging proved to be the most efficient
method of working in the heavy seas, thereby vindi-
cating the work of the Committee on Harbor Improve-
ment. This was no small matter. The commission
had recommended dredging the Sullivan’s Island cut
because it seemed the safest thing to do. The lack of
technical knowledge concerning the art of harbor
improvement can be seen by noting that among the
primary concerns of the commission was the fear that
a project would be undertaken which would show no
improvement or, equally possible, even worsen
conditions, both of which would waste money."”

The onset of the Civil War brought the work to an
end. The dredge, now the General Moultrie, began a
second career as a blockade runner as federal interest
shifted from opening Charleston Harbor to closing it.
Military engineering again predominated. And hydrau-
lic dredging techniques fell into disuse, a little-noticed
casualty of war.

Fort Sumter, before the bombardment. This drawing
illustrates the height of the fortification art before the
Civil War; defensive firepower from casemated guns
arranged in tiers.




3.

The Coast Aflame

The Civil War turned the Carolina lowcountry into
a testing ground for the theory and technology of
fortifications and siege.

It is important to understand that prior to the Civil
War the primary business of the Army Engineers
related to military missions, although the Corps had
become involved in civil works. Legislation passed by
Congress in 1824 directed Army Engineers to survey
routes of roads and canals of military or commercial
importance. The same year, the engineers were
authorized to begin waterways improvement on the
Ohio and Mississippi rivers. By August 1, 1838, there
were some 70 or more projects of harbor and river
improvements along the coasts of the Gulf of
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Mexico, the Atlantic Ocean, and the Great Lakes. On
this date, these were transferred to the Corps of
Topographical Engineers, which had been reorganized
the preceding year. Afterwards, most of the correspond-
ence flowing in and out of the office of the Chief
Engineer pertained to military works, with the fortifica-
tions program predominant among them.'

Union troops in Fort Sumter preparing to fire their
first shot of the Civil War. Note the vault, thick walls,
and narrow openings which were designed to give
defenders maximum protection.



Digitized by GOOSIQ



Digitized by GOOSIQ



The coastal defense concept was based on the
supposition that fortifications could deny an enemy
access to strategic centers and important cities at the
outset of hostilities. Because the United States had no
viable navy, an enemy could force a landing. But with
fortifications, an attacking army had to choose the
less preferable alternative of coming ashore at some
undefended place and then marching to its objective
which, because of the fortifications, had to be besieged.
The resulting battle would be fought on terms
advantageous to the American defenders.

The permanent emplacements built along the
Atlantic Coast before the Civil War were designed to
interdict the passage of ships and resist land attacks,
two dissimilar and independent military tasks. Interdic-
tion merely demanded an array, in suitable numbers
and proper proportions, of heavy guns adequately
protected against counterbattery fire. Inaccessibility
required the ability to hold off an enemy force landed
near the site, so the attacking force could not reduce
the fort and proceed toward its main objective as if
the fort had never existed. Theoretically, the permanent
fortifications also allowed the War Department to
employ the militia most effectively. In an emergency,
the small garrisons of regulars at the forts would be
augmented as militia units rushed to the threatened
point. With permanent fortifications as the keystone,
an effective, confident, and tenacious defense force
would be brought into being quickly.?

The original notions of coastal defense were derived
from the experiences of wars which ended in 1815.
Over the next two decades, technology molded warfare
with the age-of-steam revolutions in land and sea
transportation and communications and parallel
advances in weaponry. Ships were refined as technical
instruments. In short order, the sailing vessel was
supplanted by the paddle-wheel steamer, then by the
screw-driven ship, then by the twin screw. The rig of
the ship was altered. Spars and sail spread were reduced
until they were merely auxiliaries used mainly to save
on coal. The ram reappeared as naval weapon. Fixed
mines, called torpedoes, became an important weapon
system. During the Crimean War these “infernal
machines” proved that for the first time since the age
of galley warfare it was possible to sink a ship by
hitting it below the waterline. Guns became more
powerful and reliable for ships and for shore batteries,
as they were adapted to fire shells, a capability
heretofore enjoyed only by mortars. Calibers were
increased, and from rifling, which gave greater range,

Confederate defenses at Fort Moultrie. The techno-
logical revolution gave cannon such battering power
that the casemated fortifications of the Totten system
could not stand up. Earthworks, especially sandbagged
emplacements, afforded better protection.
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accuracy, and penetrating power to the guns, came
the idea of protecting the sides of vessels with light
armor. After experiments proved the technique
effective, masses of steel 22 inches thick appeared on
the sides of vessels. The first armored ships were
considered only adjuncts to coastal defense, but it
was obvious that further technical refinements would
make possible the appearance of attacking fleets of
unprecedented and awesome power.

In 1816, the Fortifications Board had established a
system of priorities. Projected works were divided
into six classes, distinguished by the importance of
the objective they protected, and construction pro-
ceeded in as balanced a fashion as funds, military
predilections, and political conditions made possible.
The bulk of the money appropriated for coastal defense
was spent during the period 1854 to 1861, when
appropriations for forts, arsenals and armories totaled
$14.09 million. By 1860, the defense system dreamed
of by the planners who had lived through the War of
1812 had come into existence.*

In the South, as in the North, that defense system
was not in a state of operational readiness. Given the
condition of the Union navy, however, it did not have
to be.* In 1860, the Union fleet had a strength of 90
vessels. Fewer than that number were actually in
service, though. None was an ironclad of the type
proved useful in the Crimean War. Fifty were obsolete

sailing ships. Of the fleet’s 40 modern steamers, one,
the Michigan, was on the Great Lakes, nine were
laid up for routing repairs, 17 were on foreign station,
and five were unserviceable. The home squadron
consisted of seven steam vessels of war, a screwtender,
and five sailing ships. Reaching the elements of the
navy overseas took time, and even when they were
gathered in, the Union navy had only 30 steamers.
The Federal force did not have the capacity to launch
an invasion, occupy Southern ports, or maintain an
effective blockade—all of which it was shortly to be
called upon to do.* The South, therefore, had time to
devise its strategy, mount cannon, assemble troops,
and create strong local defense systems.

Charleston Harbor had three permanent fortifications
in various states of readiness. Fort Moultrie was in
disrepair. The walls were cracked and sand dunes
blown against them were high enough for cows to
cross inside the fort to graze. Castle Pinckney had
one tier of casemates, unmanned guns, and one sergeant
on duty as caretaker. Fort Sumter, the most modern
component in the system, had no heavy guns laid in
for firing. The fortifications could be transformed
quickly into formidable defenses, however. By April,
1861, Fort Moultrie was framed with logs, sandbagged,
and supplied with a complement of 30 guns. Sixteen
guns and six mortars were emplaced elsewhere on
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Sullivan’s Island. Across the channel on Morris Island,
there were six guns and six mortars, and batteries
were emplaced on James Island and the tip of
Charleston peninsula. All the guns were manned and
backed by a Confederate force gathered in Charleston.
By previous standards of mobilization, this was an
impressive force. Most of the men at arms were militia
and volunteers. Their presence testified to the sound-
ness of the assumption that partially trained troops
could be rushed to the seacoast to augment prepared
harbor defenses.

The armaments which sprang up around Charleston
Harbor were designed to force the capitulation of
Fort Sumter. This they did, at the cost of initiating a
great civil conflict.®* Once the fort fell, however, the
Southerners neglected preparations for coastal defense,
to the ultimate detriment of their aims.

Had it been followed by the Confederate command,
the strategy for coastal defense proposed by the Corps
of Engineers would have involved holding the ports
of the South Atlantic and Gulf coasts. These port
cities were the rail centers and key links to the inland
transportation systems. Such a strategy might have
preserved both the interior lines of communication
and the links to the outside world upon which,
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Floating battery in Charleston harbor.

ultimately, rested the ability of the Confederate states
to equip and supply armies and shuttle them from one
place to another. The South, however, lacked central
political authority and unified military command, no
Southern leader grasped the importance of holding
the key coastal ports, and state governors and district
commanders dissipated Southern resources by trying
to defend the entire coast while at the same time
trying to deal attacking Union armies a knockout
blow.”

In contrast, Federal leaders showed a better under-
standing of the importance of a cohesive maritime
strategy, planned more effectively, and eventually
triumphed. One by one the Union took the South’s
coastal outposts: Roanoke Island in February, 1862;
New Bern and other North Carolina coastal cities,
except Wilmington, the next month; and in March,
Federal troops occupied Fernandina, Jacksonville,
and St. Augustine, severing the rail connections between
Florida and its more lavishly armed Confederate sister
states. By late April, Appalachicola, Pensacola, Pass
Christian, Biloxi, and New Orleans had been seized.
The entire seacoast south of Charleston went into
Federal hands, and siege was laid to Savannah, where
the defenders were bottled in. Only Wilmington and




Charleston remained open as ports for the Confeder-
acy.?

The attack was not long in coming. The Union
navy acquired Port Royal as a base for ships manning
the Atlantic seaboard blockade, and speculation
commenced as to what new opportunities might be
exploited. Charleston, the seedbed of rebellion, a
haven for blockade runners, and an important symbol
to the South, could be attacked. A successful assault
here would require the recall of Confederate forces
from Virginia, open the back door to Richmond, and
give Union armies access to rail lines leading west to
Augusta and north to Florence. Control of these
railroads would eliminate the easternmost of the two
rail routes that linked Georgia, Alabama, Mississippi,
and Louisiana to the states of the upper Confederacy.

Charleston was an attractive and worthwhile mili-
tary target, and the Union had several feasible military
options. The port could be sealed off or approached
in five different ways: by landing at Bull's Bay to the
north and proceeding to Mount Pleasant; by coming up
the Charleston and Savannah Railroad from the south;
by advancing via James Island, as the British had
done in 1779; by attacking the harbor forts, as the
British did unsuccessfully in 1776; or by moving up
the barrier islands to Morris and Folly islands at
Charleston. The alternative means of attack could be
employed separately or in combination.’

By 1862, the Union blockade had been laid. Evading
it became important business in Charleston, and so
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proficient were its practitioners that one Federal
observer declared that Southern vessels were running
on a schedule. To try to seal the harbor, the Union
army, in August, 1861, and January, 1862, scuttled the
“great stone fleet”, hulks loaded with granite, at the
entrance to the main channel. The blockage lasted a
while. Then the fleet slowly sank into the mud, lodged
on the channel bottom, and changed the flow of the
harbor currents in amanner which, much later, actually
improved navigability. The second attempt to subdue
Charleston came in June in the form of an overland
assault, but the Confederate defenses at Secessionville
turned back a Union army. The third attack took
place on April 5, 1863, when Admiral Samuel F.
DuPont sent nine modern ironclads mounting a total
of 22) 11-inch guns, seven 5-inch guns, and three 8-
inch Parrott rifled cannon against Fort Sumter, now
strengthened to 95 guns and a garrison of 500 men. In
the 2%, hour battle, the Federal ships fired 154 shots,
54 of which hit their target. The fort suffered no
visible damage. Sumter’s defenders fired 2,209 times
and registered 520 hits. None penetrated the ironclads’
heavy armor. The largest vessel, New Ironsides,
floundered, took 50 hits, and then limped away. The
attack was beaten off, and by any measure the outcome
of the battle was a defeat for the Union navy.

Battery Brown on Morris Island about 1863. The
Parrott cannon was directed against Fort Sumter.
The one shown here later burst.



One result of DuPont’s foray was to alert Charleston
to future dangers. Defenses were further beefed up,
and soon Charleston Harbor had as a defensive system
an interlocking complex of guns, fortifications, garrison
troops, contact and electrical mines, booms, sunken
pilings, floating batteries, gunboats, and deliberately
sunken obstructions. Against it the federal forces
arrayed a blockading fleet, 96 vessels at its height,
and a land army.

The naval expedition having failed, the Federal
commanders turned to siege tactics. Brigadier General
Quincy A. Gillmore, a military engineer, assumed
command of a Union force that varied in strength
from 11,000 to 15,000 men. Rear Admiral John A.
Dahlgren superseded Admiral DuPont on July 6.
Gillmore moved northward along the barrier islands,
secured a foothold at the southern end of Morris
Island, and when an attempt to overrun the Confederate
batteries on the northern end of the island failed, dug
in and methodically attacked from this position between
two and 2!, miles from Fort Sumter. He set up eight
batteries of heavily rifled cannon. One was the “Swamp
Angel”, a gun which could reach Charleston, four
miles away, with a 200-pound shell. The bombardment
began on August 17, 1863. The first day 1,000 shells
were hurled at Fort Sumter. Another 500 followed
within the week. Then Gillmore added to his
artillery a 13-ton cannon capable of throwing shells
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Federal fleet blockading Charleston Harbor.

weighing 250 pounds. In a short time. Fort Sumter
was reduced to rubble. The last cannon shots from
the fort were fired on August 23 at a reconnoitering
ironclad. When the bombardment ended on September
2, some 7,300 rounds had been fired.

Gillmore then shifted targets. On September 5, he
turned his guns against the Confederate fortifications
on Morris Island. Their garrisons abandoned them on
the nights of September 6-7. One land side of Charleston
Harbor having been secured, the Union Navy attempted
another assault. Fire from Fort Moultrie and Sullivan’s
Island batteries turned Dahlgren’s ships back on
September 7. A commando-style attempt to slip small
boats ashore at Fort Sumter was beaten off the following
night. In late September, 1863, Union military policy
shifted to pinning the Confederate defenders down
and orders were issued that the city was not to be the
object of another assault. From this time on, Washington
dismissed any suggestion that the capture of Charleston
had ever been contemplated. Official statements were
that Charleston had never been a target of a major
offensive.

The bombardment of Fort Sumter was resumed in
October, but the object now was to neutralize its
effectiveness. In the spring of 1864, the North began
to draw off troops and ironclads for operations in
Virginia. The defenses of the Confederacy had been
breached in the West, and Charleston was no longer a



theater of operations critical to the Union war effort.
Still, one more long bombardment was undertaken
before the battle of Charleston turned into a holding
action.'?

What did the siege of Charleston prove regarding
the fortifications concept the Corps of Engineers had
urged upon the American people from 1816 onward?
The evidence is mixed and capable of being interpreted
in diverse ways, but some facts stand out. When the
typical fortification of the system was planned and
built, the engineers anticipated that it would have to
cope with weaponry of the Napoleonic era. Technologi-
cal advancement rendered old style cannon and
masonry fortifications obsolete. During the Civil War,
both the attacking and defending forces employed
artillery with striking power clearly beyond the
capacities which coastal fortifications had been designed
to endure. Moreover, the Union navy had a mobility
of a magnitude which would have been inconceivable
when the first plans for fortifications were drawn up.
Yet, despite technological advances, the navy had
not been able to open a gap in the harbor defenses so
that the army could take the city. As the walls of Fort
Sumter were turned to rubble by Union guns, the fort,
ironically, got stronger. Even rifled cannon could not
penetrate the masses of debris and soft earth. It finally
became attractive for the Northern forces to settle for
a blockade. At Charleston, the concept of coastal
defense envisioned by the Army Engineers was judged
sound."

The cost to the city was enormous. Commerce and
trade had ceased. Local financial resources were
depleted, and individuals, banks, governments, and
business faced bankruptcy. Cash and credit facilities
no longer existed, and business and public institutions
had shut down.

Charleston Harbor was still usable for navigation,
but its condition had deteriorated. All the channels

leading over the bar had changed positions. One was
now blocked by a large shoal. The old main channels
had become so crooked they were dangerous to
navigation. The Sullivan’s Island Channel, the main
outlet for the blockade runners, was filled with
obstructions which hindered passage. The improvement
cut from the Sullivan’s Island Channel to the Main
Ship Channel had filled in.

To put the harbor back in prewar shape, according
to an engineering survey, it would be necessary to
remove the wrecks in the Sullivan’s Island Channel
and dredge the cut again. The amount of earth to be
raised was estimated to be at least double what it had
been before. The financial costs involved in dredging
the channel and taking out the wrecks would be more
than four times the previous expenses. There did not
seem to be any urgent need to get the work started.
“At the present time the commerce of Charleston is
almost dead,” wrote surveying officer Charles R. Suter
to the Chief of Engineers on April 2, 1866: “The main
channels over the bar are better than they were before
and quite sufficient for the service of the port. 1
cannot see what claims the City has on Government
aid at the present. I also think that if at some future
day it should be decided to renew the improvement of
Sullivan’s Island Channel, the Government should
not be saddled with the expense of removing the
wrecks which obstruct it. The City of Charleston
should be made to bear this expense.""

It would take time for wartime passions to cool,
and until they did, no permanent improvement for
Charleston Harbor could be attempted. The Civil
War had cost Charleston its wealth and it primacy as
an American coastal port, in addition to wiping out
local financial resources. Without the economic
underpinning, local government could not attempt
any great feats of engineering. The federal government
now held the key to Charleston’s future.



Part 11
1865 - 1914: Military and Civil Engineering

4.

The Charleston Jetties

The harbors and rivers along the southeastern coast
of the United States were usable in their natural state
in the 18th century, but 19th century industrialization
set new standards. The arrival of larger oceangoing
ships with their deeper drafts was a signal to seaport
communities that the old ways were obsolete. To
grow, indeed just to exist, these cities would have to
apply scientific, mechanical, and engineering knowledge
to the reshaping of their natural environment.
Charleston Harbor, with its great sand bar block-
ing the entrance to easy passage and denying it to
the largest vessels, now demanded engineering.
The best alternatives for channel improvement were
the Sullivan’s Island Channel, then better known as
Beach Channel, and the Pumpkin Hill Channel, the
best entrance to the main shipping channel because
the scuttling of the “great stone fleet” had inadvertently
increased the scouring power of the tidal flow. Serious
interest in harbor improvement, though, could not be
translated into activity immediately after the Civil
War. Not until the 1870s could planning for the future
of the port begin in earnest.

In 1869, Colonel Quincy A. Gillmore, architect of
the artillery bombardment of Charleston, was placed
in charge of coastal defenses from the Cape Fear
River to St. Augustine. The following year, Gillmore
became the supervising engineer for surveys of rivers
and harbors in the same area. In 1871, an engineer
office was established at Charleston and given the
responsibility for all construction work at Forts Moultrie
and Sumter, seacoast defenses, and river and harbor
improvement projects. Engineers in Charleston re-
ported to Gillmore in the New York City Engineer
Office. At first, civil works projects in Charleston
were limited to removing wrecks from the approach
and harbor channels. The Palmetto State, Charleston,
Chicora, and Beatriece were removed in 1871-1872,
The Stono, Prince of Wales, Juno. and Keokuk in
1873-1874, and the Minho in 1875. The gunboat
Housatanic, the first ship known to have been sunk by
asubmarine, and the iron-clad monitors Weehawken
and Patapsco were also taken up. As the channels
were cleared, the engineer officers began to consider
what further improvements were needed.
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Quincy A. Gillmore's career was intimately tied to
Charleston. Gillmore was a member of the com-
mission surveying the bar to recommend improve-
ments before the Civil War, commanded the Union
forces conducting the siege and ordered much of the
battering the city took, and designed the harbor
improvement which would finally make possible
Charleston’s economic renaissance.



Frederick V. Abbott was a First Lieutenant of Engineers
when he arrived in Charleston in 1884. Abbott was in
charge of the construction of the jetties, saw the work
to completion, and was instrumental in bringing about
the transfer of the U.S. Naval Station from Port Royal
to Charleston.

The problem at Beach Channel was that a vessel
entering from the ocean, after reaching four fathoms
of water some six miles from Fort Moultrie, had to
proceed cautiously until reaching a pass between the
end of Bowman's Jetty and Drunken Dick Shoal.
There, a narrow channel, less than 15 feet deep with a
sharp turn to the south caused by the projecting end
of the jetty, was encountered. A plan for improvement
was drawn up which prescribed removing the jetty
and dredging the channel to a depth of 15 feet. This
would eliminate the dangerous turn and, it was hoped,
increase the volume of the ebb tide flow through
Beach Channel to the point where further dredging
would not be required to maintain the channel. The
plan was sound but difficult to execute. The work was
arduous and unanticipated problems arose. The small
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stones in Bowman's Jetty, those under 1% to 2%
cubic yards in size, could be taken up by grappling
irons worked by manpower. But larger stones of
three to four cubic yards had to be removed by a set
of steam-powered claws attached to a scow. Heavy
seas, the constricted channel, and the strong cur-
rents limited this work to an hour on either side of
the slack water time. Moreover, the cutting back of
Bowman's Jetty was followed by an immediate
recession in the shoreline of Sullivan’s Island, and
additional spur jetties had to be constructed at once
to check the erosion. The difficulties demonstrated
the need for a better plan.!

The Pumpkin Hill Channel was now the gateway to
the main shipping channel, but its 11-foot depth did not
allow entry of large draft vessels. The Committee on
Trade of the Charleston Chamber of Commerce
endorsed a proposal to dredge to a depth of 22 feet
using the Lebby pump. In part, the action was prompted
by the hope that signs of local activity would attract
federal assistance. But little progress was made. Quincy
Gillmore, who directed all engineering projects in the
Southeast from his headquarters in New York, ex-
amined the work in 1875 and reported that, although
the depth of the Pumpkin Hill Channel had increased
to 13 feet, the cost of maintaining the channel would
be prohibitive.?

In November, 1875, before work on the Pumpkin
Hill Channel was terminated, the Charleston Chamber
of Commerce, without indicating any particular project,
petitioned Congress for an appropriation of $100,000
for the improvement of the “Bar of Charleston” to
“continue such projects as the engineer in charge
shall deem most advisable.” Following the 1876 national
elections, the chamber petitioned Congress again,
this time requesting $10,000 for a survey of the harbor
by the Corps of Engineers. An appropriation was not
immediately forthcoming, but Gillmore, at his own
discretion, applied unexpended funds originally
earmarked for work on the Beach Channel to a survey.
He then designed a plan for the improvement of
Charleston Harbor.?

Once the survey and planning were completed,
Gillmore, having been assured of local cooperation,
went to Washington where he and newly elected
Senator M.C. Butler moved skillfully through the
corridors of power. Congress was experiencing a
realignment of political forces in 1877. Among the
changes was the emergence of a bloc of Southern
Democratic votes solidly favoring river and harbor
improvements for their region. The Southern coalition
forced asshift in the procedure for allocating funds for
federal projects. Since the Civil War, the Great Lakes
states had received the lion’s share of appropriations.
Now, under political arrangements which would last



until the First World War, Southern and Midwestern
delegations agreed to support each other’s projects,
and thereby assured themselves that the federal largess
would be spread around.* Within this atmosphere of
budding political realism, Gillmore, Butler, and
holdover Senator John J. “Honest John" Patterson
maneuvered a $200,000 appropriation for work in
Charlesten through the House of Representatives.®
Gillmore's plan was inspired, soundly conceived,
straightforward, and offered a commonsense solution
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to the problem of Charleston Harbor. To begin with, he
wanted to use the scouring power of the ebb tide to
maintain a new 21-foot main channel. The ebb tidal
flow had sufficient scouring power to keep a new
channel clear; the average discharge was four million
cubic feet per second. Already, in the unimproved
condition of the harbor entrance, a channel 80 feet
deep in its deepest parts and 3,200 feet wide between

Detail of Quincy Gillmore’s plan to improve Charleston
Harbor by using jetties.



the 21-foot contours was maintained by the waters
flowing out beween Sullivan’s Island and Fort Sumter.

The problem was getting exactly the right tidal
flow. 1f too much water were directed outward through
anew channel, anew bar would form farther out from
the entrance. If the flow of the flood tide were directed,
both its scouring power and the movement of sand
into the inner harbor would be increased. Extreme
care had to be taken lest the prevailing northeast to
southwest movement of sand on the Charleston bar
cause a piling up in the new channel. Finally, the
peculiar features of Charleston Harbor required expert
evaluation. The funnellike configuration of the
Sullivan’s and Morris islands’ shorelines forced the
flood tides to pile up near the shore and then find
their way into the harbor over the whole length of the
bar in a quite even flow. What Gillmore had to do was
to figure out how to harness and direct the natural
flow of the ebb tide to a degree sufficient to maintain
a channel of the desired depth while neither moving
the Charleston bar nor interfering with the flow of the
flood tide into the harbor.*

Gillmore’s solution to the complex and undoubtedly
interesting problem was to use jetties. The technique
was no longer novel. In the 1820s, Army Engineers
had begun using jetties to improve the entrance to
harbors on the Great Lakes, and examples of the

Chamber of Commerce publication with a map of
construction showing work in progress.
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Drawing accompanying Quincy Gillmore's plan for
the improvement of Charleston Harbor.
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application of jetties for the improvement of a bar
channel could be found overseas in Dublin's harbor.
Swinemunde, Prussia (the out-port city for Stettin), and
Kurrachee Harbor in the East Indies.” Gillmore's plan
of improvement called for the construction of two
jetties. They were the southern jetty, springing from
Morris Island, and the northern jetty, from Sullivan’s
Island, both curving toward each other with the convex
side toward the contemplated channel. At a point
about 9,000 feet from Sullivan’s Island and 14,000 feet
from Morris Island, the jetties straightened to a parallel
about 2,900 feet apart. The direction of their parallel
pointed directly toward the city of Charleston.?
Many advantages were offered by this design. The
jetties would channel the ebb tidal flow. Their
placement guaranteed that the new channel would
cross the northeastern end of the Charleston bar
where it would not be affected by the southward
movement of the sand. Fort Sumter, located slightly
to the southwest of the center line between the jetties,
would be available for an effective channel defense.
The positioning of the jetties would permit use of the
best possible navigational aid, the sensitive range of
the Sumter light and the light in the belfry of St.
Philip’s Church some 3!, miles to the rear. Any change
in the apparent position of the two lights was so easily
“etectable that it could be seen as one walked across
he deck of a steamer crossing the bar. Finally, the
lan preserved the old main shipping channel, which
ras a decided convenience for sailing ships and vessels
ot drawing over 12 or 13 feet of water.’

The problem of training the ebb tide without
impending the flood tide flow was to be solved by
leaving the inner half of each jetty (the center portions
located in deep water across the direction of the
current) and portions of the jetties near the shore
below the surface. This would allow the tide to come
in as before. In the ebb tide, the curved half of each
jetty would channel only the bottom current while
the straight half of the jetties, the parallel, built higher
and for the last quarter of their length rising above sea
level, would channel the water trapped between them.
The hope was that an exact amount of power would
be exerted by the tide to keep the channel clear, and
this computation proved to be essentially correct.'

The jetties were constructed of riprap stone resting
on mattresses of logs and brush. In practice, the
building went this way: first, mattresses (aprons or
platforms of logs 10 to 11 inches in diameter were
placed side by side and held firmly together at right
angles to the axis of the jetty. As much brush as the
platforms could float was placed atop the logs and
upon this wooden substructure (which was approxi-
mately 2 feet thick) “good sound stone” of random size
and weighing a minimum of 30 pounds was fitted as



compactly as possible to a depth of 2}, feet within
the jetty and one to 1% feet on the side slopes.
Neither the maximum weight nor the dimensions of
the riprap stone were specified in the construc-
tion contracts, but the contractors adopted the
practice of excluding stones larger than those a
man could pick up and throw overboard from the
scows used in conveying the stone to the jetty. The
interstices between the large pieces were filled in with
stones weighing less than 30 pounds. By mutual
agreement between the Corps and contractors, revisions
were made as special problems were encountered."

The foundation platforms were fashioned at a
mattress camp. Logs were maneuvered close together
in the water and made into rafts. These were floated
to moorings at the rear of Sullivan’s Island, securely
fastened between two stone scows, and towed into
position. After the mattresses were loaded with from
30 to 60 tons of one-man stone, the supporting lines
were slacked off and the mattresses settled into
position. For easy positioning, each mat was supplied
with a mast fastened to the outer edge of the front log.
The masts were attached with a flexible joint to allow
the flats loaded with stone to pass over it while the
mat was being lowered. To mark the line of work
after the mats were laid, permanent iron masts were
secured to several of the mats before they were sunk.
At first, the mattresses were sunk so they touched or
overlapped slightly. Later it was found more practical
to allow small spaces between consecutive mattresses.
The whole operation required comparatively calm
weather, but on good days the work moved fast, and
enough mattresses could be set and partially loaded
to keep crews at the mattress camp busy all the time.

When the newly established engineer district began
work on the harbor project, Charleston was enveloped
in a optimistic glow. The News and Courier reported
in 1878 that “the commercial effect will undoubtedly be
great. There will no longer be any doubt . . . Charleston
will soon become the receiving and distributing point
for a vast section of the country now supplied by
longer lines and at greater cost by Baltimore and New
York. The field is open to Charleston.”® Few people
doubted the prophecy.

In 1882, the Corps of Engineers approved Gillmore’s
request to build a powerful $50,000 dredge for work
on the bar, the cost of the new machine to be divided
equally among the Charleston Harbor, the Cumberland
Sound (Georgia and Florida), and the St. Johns River
projects.' When time came to clear the channel, the
self-loading, self-propelling pump dredge, the Charles-
ton, was ready. The ship’s plant was typical of the new
dredging technology. The vessel had a centrifugal
pump with suction and discharge openings and bins
on the deck to hold the materials raised from the
bottom. The engine for operating the pump was

connected directly to the ship's boiler. The materials
pumped up were first discharged into the bins and
then washed overboard at the dumping grounds.
Dredging was done as the vessel moved across the bar
at a low rate of speed."”

A survey made in 1883 showed the expectations of
the Corps were being fulfilled. Jetty stones were
cementing together in the water as barnacles and
other shellfish covered the structure. The shore lines
of Sullivan’s Island held their configuration despite
the effects of the jetties upon the harbor currents.
The changes that did occur seemed beneficial. As
construction proceded on the south jetty, evidence
pointed to a slowing of the erosion of the shore at
Morris Island where beaches had withdrawn 1,500
feet since the coastal survey of 1823-1825. Observations
indicated the plan to use the scouring power of the
current to maintain a new channel would be effective.'s

The major engineering problem was to determine
exactly what proportion of stone height along the
length of the jetties would produce the proper amount
of waterpower to maintain the desired channel. The
man who would solve it, First Lieutenant of Engineers
Frederick V. Abbott, arrived in Charleston in 1884.
The first-honor graduate of his West Point class of
1879, Abbott took over the jetties project at a time
when there were doubts that Gillmore’s plan would
succeed. Abbott did not doubt, and he stayed in
Charleston to see the jetties finished."”

Channel dredging began in 1885."* Work on the
jetty foundations was completed the next year, and
then the task of raising the jetties commenced. As
trade and commerce at Charleston continued to
increase and freight and insurance rates to decline, a
general optimism settled over the city. Abbott offered
his opinion that none of the positive economic effects
could be ascribed to the federal project, but this cool
appraisal was little noticed. Progress in the harbor
project coincided with the completion of the last rail
link between Charleston and Asheville, North Carolina,
the gateway to the transmontane region, and Charles-
tonians found it difficult to doubt their city was on the
verge of achieving a long-sought commercial break-
through.”

In 1888, the project was revised. The new specifica-
tions called for dredging a navigation channel 350
feet wide to at least a 15-foot depth at mean low water
and raising the outer ends of the jetties to concentrate
the currents for channel maintenance. Still the work
went slowly. Until 1892, appropriations averaged only
$166,591 yearly, less than 4 per cent of the estimated
total cost. The lack of money seriously interrupted
and delayed completion of the project, as all the

Detail showing design for mattresses.
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order of work was governed exclusively by the
uncertainty of appropriations.”” Almost every step
had to be taken not with view of obtaining results as
quickly and efficiently as possible but with the idea
of doing such work as would be necessary eventually
without interfering with existing commercial traffic.
Abbott and Chief Civil Engineer James P. Allen
approached the engineering problem by deciding to
lay jetty foundations along almost the entire length of
the project to maintain the general level of the bottom
and make the outer apex of the funnel formed by the
jetties secure before attempting to shape the flow of
water.”!

Slow progress in getting the larger stone deposited
on the jetties and the need for economy led Abbott to
recommend that the government operate its own
plant. Authority to obtain the facilities to do the rock
work by hired labor, formerly done under contract,
was granted in 1890. In short order, a tug, 80-foot
scows, a derrick scow, hoisting engines, and the
Trenton quarry site near Edgefield, South Carolina,
were procured. Arrangements were made with the
South Carolina Railway to provide a terminal wharf
for transportation of the stone. The quarry plant,
capable of loading 15 25-ton railroad cars in a day
with compact granite, began work in September,
1890 and paid for itself in less than a year.? Although
the operation worked, the method had to be revised
almost immediately. The Rivers and Harbors Act of
1892 placed the Charleston project under the con-
tinuing contract system, which meant that all work
under new appropriations had to be done under con-
tract. To conform to the legislative provisions, the
government plant was rented to contractors. They,
in turn, charged for the work performed. When
accounts were balanced, the new arrangements proved
beneficial to both parties.”

Work on all engineering projects was interrupted
in 1893 by the hurricane of August 27-28. Winds
measuring up to 126 miles an hour hurled gigantic
waves against the shore and raised the tide 11, feet
above the low water line.?* The engineer office
in the customs house lost its roof and windows were
smashed in. The storm destroyed or swept away
homes on Sullivan’s Island, and a large number of
people managed to save themselves only by taking
refuge in Fort Moultrie. At Fort Sumter, 7,000 cubic
yards of parapet were washed into the sea and two

guns were undermined. The lighthouse keeper’s home
was wrecked, but he and his family, together with the
ordnance sergeant and his wife, saved themselves by
spending the night in one of the powder magazines.
Contractors had 23 lighters loaded with rock when
the hurricane hit. Most dumped their loads, many
drifted into the marsh, and one was destroyed. The
tugboats and government equipment were not damag-
ed, however, and the jetties remained intact, although
some stone was knocked off the top of the north jetty
and distributed along the sides. No marked changes
occurred in the jetty channel. The project had survived
the blows of nature.®
The final stage of the work was raising the jetties.

Harbor currents were carefully measured as stone
was added along the length of the jetties. When it
appeared a sufficient excess of ebb tide over flood
tide was moving through the jetties, the laying of
stone was stopped. Said Allen later:

We built up the outer ends of the jetties first.

Having done that we worked our way back-

wards, and quit building when we had achie-

ved a volume of water flow sufficient to com-

plete the scour. We did not want to push sand

out beyond the jetties. Every pound of ma-

terial that we moved out . . . had to be attended

to afterwards, so it was important to get no

more water than we needed in this portion of

the work, and that was done not by any

mathematical process, or by any fancy engi-

neering reasoning, but by measurements as

we went along.2®
By 1895, a channel 17} feet deep at low water had
been obtained. Harbor lines were established in
1897.7

From an engineering standpoint, the project was

essentially finished in 1895, and a complete success.
True, the final cost had overrun the initial projections;
slightly over $3.9 million had been spent. But careful
management had saved more than $200,000 in con-
struction costs, and it was calculated that another
$40,000 had been saved by making available plant
and quarry facilities which could furnish stone for the
harbor defense construction program, now in progress.
More important, however, was the fact that Charleston
at last had a modern harbor, one which could admit
the largest vessels afloat. Physically at least, the city
was in a position to regain commercial prominence.?

1885 contract for dredging at the entrance to Charleston
Harbor at the rate of 34 cents a cubic yard to remove
from 1,000-3,000 cubic yards of material per day to a
minimum of 25,000 cubic yards per month.
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5.

Port Royal, Georgetown, and the Rivers

Charleston was not the only place harboring dreams
of a commercial future. Civic bodies in Beaufort and
Georgetown entertained similar visions.

Beaufort had the least to work with, but compensated
for its lack of size, facilities, and money with enthusiasm
and Port Royal Sound, the best natural harbor on the
Southeastern coast. Port Royal had attracted Union
forces in 1861, and during the Civil War, they
constructed a naval base, made it headquarters for
the blockading fleet, and maintained an army facility
of considerable size. After the war, though, the Hilton
Head Island base was abandoned. During Reconstruction,
the economy stagnated. Local entrepreneurs pointed
to the fact that the nearest rail connection was 26
miles from the harbor. When this deficiency was
remedied, they proclaimed, Port Royal could become
a commercial center.

The advantages conferred by nature brought a
benefit in 1889 when a joint Army and Navy commission,
then searching for site for a naval dry dock and
station on the Atlantic Coast south of Cape Hatteras,
was compelled to select Parris Island in Port Royal
Sound over Charleston solely because Port Royal
offered a 21-foot channel way.' A naval station was
constructed in 1894-1895, but the facility was plagued
by ill fortune. There were failures in portions of the
structure, and by 1900 the cost of repairs had become
prohibitive. No rail connections to the interior
appeared.? Beaufort remained a sleepy community,
and nothing developed which would justify a large-
scale capital investment by either government or private
interests.

The situation was different at Georgetown. The
port there was accessible through Winyah Bay, a long,
narrow, shallow estuary covering about 25 square
miles. The bay communicated to the sea through a
2!5-mile passageway. Two principal channels made
their way through the sand bar at the mouth of the
bay. The better one had a depth of 7 to 10 feet over
the bar at low tide, but large vessels could not get
to the port. From the harbor bar to the mouth of
the Sampit River, 12 miles distant, there was only a
12-foot channel. At the river mouth, the Sampit bar

reduced the available depthto9 feet. The river and
sea currents fluctuated widely, and navigation
was always difficult. Upriver was Georgetown, in
1890 a small community of 2,895.

The harbor and bay served as an outlet to over 900
miles of potentially navigable rivers and 100,000 square
miles of adjacent lands, half of which were beyond
the reach of railroad transportation. Approximately
450 miles of river were suitable for navigation. If the
harbor could be improved and the inland water passages
opened, the port would be connected to the Congaree-
Wateree-Santee, the Black, and Pee Dee-Waccamaw
river systems. It was assumed Georgetown exports
would double or triple as soon as vessels of 12-foot
draft could cross the bar.’

Georgetown had an active civic group, the Com-
mittee of Georgetown Board of Trade, working for
local betterment, and it requested the assistance of
the Corps of Engineers. Captain W.H. Bixby made an
extensive survey of the harbor in 1895-1896, concluding
that it was worth improving. He recommended a jetty
project, saying the only questions that needed to be
settled were which of the bar channels should be
selected for engineering and how much money the
federal government would commit at Georgetown
to develop the commercial potential of northeastern
South Carolina. In Bixby's view, the fullest plan of
development offered the most efficient return per
dollar of engineering investment; any compromise in
expenditures would result in a compromise in quality.*

The project envisioned by Bixby was endorsed by
the Georgetown Board of Trade and adopted by the
Corps of Engineers. Operations for the improvement
of navigation in Winyah Bay began in December,
1884, under a project to secure a channel through the
Sampit River bar immediately below Georgetown.
The proposed channel traversed a submerged cypress
swamp, and the cost of dredging soared. In 1886, a
project to secure a harbor channel of not less than 15-
foot depth was authorized. Plans called for the con-
struction of two jetties, one springing from North
Island and the other from South Island, crossing the
main channel to converge at the 18-foot curve. The



north jetty was to be 10,700 feet long, the south jetty
17,500 feet long. Both would be built 6 feet above
the mean low water line. The parallel between the
jetties at the 18-foot curve would be 4,000 feet.®
As in Charleston, the jetties were to be constructed of
log mattresses with stone dumped on top of them.
Captain Bixby set up a suboffice in Georgetown
and construction work got under way in 1890. At first,
the method was to drive piles into the water, build a
railroad trestle to transport the stone, and lay the
mattresses. Unfortunately, the scour at the piles
increased so dramatically that instead of the mattresses
being laid in water 1Y% to 5! feet deep, they were
soon being put down at a depth of 12 feet. As the
trestle went outward the scour increased, and at
about 1,430 feet from shore, matresses were being
laid in 17 feet of water in places where the original
depth was 2.2 feet. At this point the Corps nego-
tiated a new contract which required that the mat-
tresses be kept 500 feet ahead of the trestles, and
the scour ceased to be an extraordinary problem. In
1892, construction began on an earthen dike along
the shore line of South Island to protect the shore.
The dike served as the root of the south jetty, which
was built beginning in 1898. A seagoing suction dredge,
the Winyah Bay, was built and placed in operation in
the same year. Construction on the jetties was
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Snagboat Little Pee Dee No. 1. Completed and ready
for work at Georgetown, South Carolina, June, 1896.

completed in 1904, and dredging operations continued
until the 15-foot channel was secured in 1909. The
total cost of the improvement was slightly over $2.5
million.”

The lowcountry engineers also became involved in
projects designed to improve navigability in the inland
waters. The projects were of two sorts: work on the
rivers draining into the Atlantic and work along
waterways paralleling the coast. They had in common
the fact that meager commercial use was being made
of the waterways and local hopes that after improvement
traffic would pick up. Unfortunately, in the halcyon
days of Congressional logrolling, not all projects
approved merited the investment. Even where benefits
seemed possible, formidable difficulties had to be
overcome.

In 1879, $20,000 was appropriated for the improve-
ment of the Yadkin River from Wilkesboro to Salisbury,
North Carolina. Rocks, shoals, fish dams, bars, and
mill dams obstructed navigation, but with improve-
ments, it appeared possible to secure a navigable
depth of 2% to 3 feet at low water, enough for
shallow-draft vessels. With excavation and con-
struction of locks and dams, the river could be
made navigable for high-draft steamers. Thus, the
object of the $25,000 appropriation for Yadkin River
improvement (authorized in the Rivers and Harbors



Act of 1882) was to secure a channel for steamers
from the North Carolina Railroad bridge near Salisbury
to Bean Shoal, a distance of 21.5 miles.

This part of the river had never been navigable.
The character of the stream, the machinery available
for carrying on the work, and the nature of needed
improvements were such that progress was difficult.
Laborers had to work in water varying in depth from
6 inches to 5 feet. In the highwater season, no
work could be done. During some years, the low
water season lasted only three months. Private owners
refused to take out their dams without compensation,
and the value they placed on their property tended to
rise during discussions with representatives of the
Corps. When the federal lawyers ruled that payment
to private parties was not allowed under the work
authorization, the project ground to a halt. Even if it
had been completed, there was no guarantee anyone
would actually want to run a steamboat up the Y adkin.
By June, 1884, the results were in. Almost $54,000 had
been expended to secure “an indifferent channel from
40 to 70 feet wide and from two to two and a half feet
deep for eight months of the year.” There were “no
commercial boats on the river and but little prospect
of any.™

Better results were obtained when the river crossed
the border into South Carolina, to be renamed the
Great Pee Dee. An examination in 1873 showed that
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improvements might afford some navigability from
Cheraw, South Carolina, to the Black River, six miles
above Georgetown.

The river’s course was torturous, however, a
continuous series of reverse semicircular curves. Each
year, thousands of trees were undermined and fell
into the river. During low water seasons, steamers
using the river were frequently detained upon or
between the obstructions for several weeks at a time
until the river rose. Commerce, such as it was, was
handled by three steamers with cargo capacities of
200 to 300 tons. At ordinary stages of water, the Great
Pee Dee was navigable from the mouth of the
Waccamaw River for 41 miles for boats of a 9-foot
draft, and for another 88 miles for boats with a 314
foot draft. Commerce on the river was estimated at
$400,000 per year. Work done between 1882 and
1883 added 50 miles of navigability for the larger
steamers. By 1885, commerce had increased to over
$2 million a year and the usefulness of the project
seemed assured.’

The relationship between good engineering and
economic benefit was not absolute for any given
project, although it was commonly assumed by civic
bodies that rivers and harbors improvements would
be followed by a rapid increase in local prosperity.
The spirit is aptly portrayed in the text of a report sent
to the United States Senate by the Charleston Chamber




of commerce when the measure appropriating funds
for Charleston Harbor was being debated. Said the
chamber,
Soon our system of railroads will . . . be closely
connected with that of the West and North-
west, and will offer to the grain growers of that
section the shortest, cheapest, and most re-
liable route by which send their productions
to European, South American and West In-
dian markets. . .. There is a time coming when
we of Charleston will rejoice with westerners,
when your hearts will be made glad by the
sight of long trains of cars daily passing your
doors, laden with grain and the teeming pro-
ducts of the West; when your waste lands will
be under culture with a farm house upon every
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U.S. Snagboat Wateree. The earlier photograph (left)
is undated. The reconstructed boat is shown at George-
town in July, 1896.

acre, and towns and cities will rise up along

the line of your road, alive with the busy hum

of commerce."
Some of the flowery language can be attributed to
political calculation; without expressions of this sort
Congress might not feel disposed to commit federal
funds. However, the sentiments also represented deep
and sincere feelings. There is little doubt that the
authors were sure they were close to stating facts.

Within a few years, the optimism would fade. De-

pression would engulf the nation, and with it, South
Carolina and the lowcountry. The envisioned com-
mercial future did not materialize. Y et, the improve-
ment of the harbors did mark a turning point in the
history of South Carolina. From them would come, in
time, the genesis of real economic growth.
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Snag-boats in the process of construction. The dredge
Santee is in the distance and the snag-boat W ateree is
at the wharf. September, 1895.

The hopper dredge Winyah Bay had a 15-inch pump
and | drag. When newer dredges were constructed,
this vessel was sold to the Republic of Columbia.
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Construction scenes. Fort Moultrie and Battery Jasper,
1897-1898.
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6.

Military Engineering 1865-1914

Post-Civil War thinking about fortifications began
with three equally important assumptions. The first
derived from the lessons of the war, of which two
seemed especially significant. The old masonry forts
had not withstood the pounding of rifled guns; earthen
works, particularly sandbagged emplacements, gave
defending forces better protection. Neither had the
presence of forts kept attacking fleets at bay. Only
when harbor channels had been fully obstructed and
passageways kept under fire from shore batteries had
the Union ironclads been turned back.' The second
assumption was drawn from the fact that weapons
technology was evolving so rapidly that it was impossible
to design usable forts. The Board of Engineers for
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Fortifications reported the results of experiments with
armor and new methods of construction in 1870 by
saying that studies proved the inadequacy of old
methods of construction, without indicating the best
substitute for them. The board recommended that it
would not do to proceed too rapidly; after all, new
structures might be “as unfit to resist means of attack
of a future year as those works, completed on the
highest principles of the art then known in 1859.™
The third assumption related to the difficulties
encountered by the Union armies in conducting siege
operations. Stated simply, it was that the theories

Coastal defense in the 1870s. A lone naval cannon



Coastal defense, 1865-1900. The 15-inch Rodman gun,
shown here mounted in the defense of Washington,
and similar 8-inch and 10-inch weapons were installed
in coastal forts ofter 1865. The effective range of this
weapon was three to four miles.

advanced by the Fortifications Board since 1816 were
sound: a complex of well designed and adequately
manned fortifications could hold off an attacking
army.}

Between 1865 and 1885, the military orientation of
the Corps of Engineers was conditioned by these
assumptions, as well as a lack of funds for construction,
by the need to study mine warfare (the torpedo having
been judged the most effective weapon deployed in
the protection of harbors), and the old imperative of
protecting the seacoast against the future attack of a
European seapower. Consequently, during the 1870s,
the Army Engineers developed a version of mine war-
fare technology that could be applied to coastal
defense, requested funds to deploy the system they
designed, warned of the dangers that would result
from neglecting the Army, and, along with other
agencies, chiefly the Ordnance Department, worked
diligently to persuade Congress to authorize work on
a new national fortifications system.*

The debate over the advisability of beginning work
continued until 1885, when President Grover Cleveland,
then in his first months of office, appointed a Board
on Fortifications or Other Defenses and instructed it

to examine and report where fortifications were
required and the character of the defense system
which should be adopted. The membership of this
board was composed of the Chiefs of the Ordnance
and Engineer Branches, experts drawn from each
branch and representatives of the Navy Department.
The ideas concerning the need for coastal defenses
and the types required were essentially those the
Corps of Engineers had been advancing. Because
Secretary of War William C. Endicott presided over
the panel, the study group became known as the
Endicott Board.* In early 1886, the Endicott Board
made a series of sweeping recommendations as to
the nature and placement of defenses. For more
than three decades, successive administrations hewed
to the principles the board proclaimed as they labored
to construct a second comprehensive national defense
system.

As the Endicott Board envisioned it, the completed
defense system would be composed of fortifications
(turrets, barbette batteries, and mortar batteries), the
capability to deploy mines (submarine mines and the
casemates, cable tunnels, and searchlights required
to operate the system, and guns for protection), local
security (machine guns and earthworks to flank the



emplacements), trained personnel, and torpedo boats.
Requiring defenses immediately, said the board, were
New York, San Francisco, Boston, and the ports of
the Great Lakes. Charleston ranked 13th in the list of
27 port cities to be provided with fortifications.®

In 1891, the Board of Engineers approved Captain
Abbott’s plan to construct a mine casemate and cable
gallery at Fort Sumter. By the time this project was
completed in 1893, (at a cost of $13,100), a comprehen-
sive plan for fortifying Charleston Harbor had been
prepared. It called for the emplacement of six 12-
inch guns mounted on lifts, four 10-inch guns on dis-
appearing carriages, and 16 12-inch mortars. On April
3, 1894, the Secretary of War informed the Governor of
South Carolina that the federal government proposed
erecting these batteries on Sullivan’s Island and
requested his aid in the passage of an act by the
legislature ceding title and jurisdiction of the batteries
to the United States. Title to the sites was secured
rapidly, although tentatively, since South Carolina
made the grant conditional upon the cooperation of
private landowners and provided that disputes between
the owners and the government were to be resolved
by jury verdict.”
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13-inch coastal defense mortar. Hot shot or an exploding
shell was lobbed against attacking vessels to strike
them at their most vulnerable point, the wooden
deck. The appearance of steel warships, as opposed
to ironclad vessels, made the weapon obsolete.

In 1895, an allotment of $75,000 was made to begin
construction of the lift battery, to be mounted on
piling, of three 12-inch rifles at Fort Sumter; however,
test boring indicated the site was not capable of
supporting the design. New plans were drafted, the
contemplated battery was reduced to two guns, and
the emplacement was finally constructed on steel
beam grillages floated on the surface soil. Meanwhile,
construction funds were transferred to work on the
Sullivan’s Island mortar battery.*

By 1896, Congressional appropriations for the
Endicott system had begun to match the magnitude
of the nationwide undertaking, and almost $7.4 million
was expended in 1897. This sum represented 15 per
cent of the War Department’'s budget and was a
considerable increase over the 1889-1896 average
construction appropriation of a little over $2.8 million
a year. The increase in funding brought with it approval
of plans for a battery of 16 mortars and a battery of 10-
inch disappearing guns for Charleston. The construction
work was a major lowcountry enterprise. Before it
could even begin, it was necessary to dredge a canal
to handle the 200-ton government lighters at the cove
side of Sullivan’s Island, build a wharf, construct bins
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capable of holding 1,000 tons of crushed stone, set up
asteam derrick near the construction site, secure the
right of way for rail lines through Moultrieville and
lay the tracks, and attend to hundreds of smaller
details. Subcontracts brought concrete from New York,
steel I-beams from Pittsburgh, and ironwork from
local contractors. The building program involved the
use of stone from the quarry at Edgefield and the
erection of a cement plant at the building sites.’
The work brought employment to the depressed
Carolina economy. At Edgefield a quarry master ($110
a month), a clerk ($50 a month), 54 mechanics and
laborers on the day shift, and a smaller force at night
were employed. The wages for workmen ranged from
$1.50 per eight-hour day up to $3 a day for a master
carpenter. The railroad wharf in Charleston engaged
an overseer (3100 a month) and nine laborers. The
tugboat which towed the lighters was run by a master
($100 a month) and crew of eight, the highest paid of
whom received $35 per month. The lighters had to be
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A batiery of four 12-inch rifled mortars under construc-
tion at Fort Moultrie in 1897. This.weapon could hurl
a 700-pound projectile up to nine miles. This pit was
dug through 13 feet of sand underlaid with 18 feet of
soft mud.

poled to the Sullivan’s Island Wharf. Four laborers
got 50-80 cents a day for this. Large gangs of men were
employed at the building sites. An overseer and 40
laborers did concrete work; two skilled white masons
and three black assistants were on the plastering
gang; an overseer and between 10 and 20 laborers
worked on the ordnance gang: a master laborer and
seven laborers made up the cleaning crew; a first
class master carpenter, three “good” and 40 “poor”
carpenters did the carpentry; and a suboverseer and
24 laborers were available for heavy work.

A superintendent was in charge of all this activity.
Undoubtedly, he earned the $125-a-month salary he
drew, as did the assistant engineer who aided him
and who also received $125 a month. Other specialists
included a rodman and a receiver of materials (340 a
month), the office force (one clerk, one cement tester,
and one laborer), and two night and one day watchmen.
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